
■«v'irfl ll ULjJlillg -«w'i ni l pilnlll nnlnll aiillil^oJI 

£*mi jj^i (fcw^u 2*uji Sjbvi 



" iuiill Jjjjlfil! JjkUlt " 2_ inS-xll «J-& LHdjJJ cA*^ Vi^'j U 1 ^' fljl«*H ioLfcll iutujil CljjJa 



uuii>sjyi 



) CjLjjj^I^— itj 4-tfujj 










^yic SjJsLSJI 4-JjJdl A-dlajJI jJilj^-itl (JjJfctlJ (jyi^LI i_*JjJil!1j ( _ 7 laJi ^-lLClU 4_<jL*J1 A-i.u.mjJ.1 ^t-i-uJ 

4_oJlSHJLI 4_jJjJl!I <_jjL*-i!l *_/a (j flUj 4_uL><j1 aj U V ^LjiLLlI jj^Lajj p j -i LaaHJ 4_<aL*JI Bjl^VI CiLaa- Ju3j 

4jI i^i^>j A^I^-ij J-«-*-!l (J>" <— iLtiLaHa (jt =jUo ^y^^ *LiVLc S-4^L-"j1 <3^J ' *-£-HJ Jl -^' ?-°Lh^' ^^ ^r 

(Jj^-u (Jii-CJ 4j>^ir j t-»o (jL>J Jj^— 1 iSu (j^c L#-iLL ^rJ^L*-tl JlaHaj il iA-ljjjJlI!! ^_alj_JI *.l_b I§_ 4_l<-uL-u^I 

(^JJI <_,!**] I »_aljJI *-<s ixcLtJI AjJj-II (3^I>u i±^>«J (j'lgtl i_ujjJl1!Ij ^^Ul a-lLClU 4-<jL*J1 4 > m » ' j-Uj JaaJI 

j"^~ >i (jyiJjJLJ ^-aLJj-J 4_L<jL=lL<5 ZjJaJb AjL^-LJI I§_ (jLtUI tfjui r-jJelJ iJ^jlJI (Jj-<-u 1— il jlt-i"a 4_tisj_aj 

.4juuiLui*$\ 4jI jlt-i"a (jjH^tJ 2- A-Lit^lj j'i^Ij iJjjjlJI Jjij-i-uJ LJ9l i„alll 

rt-iuja ^jjul, (_yJliit ( _ 3 -<-uIjJl!I J i^aAll / ()) iljLJj^pi^xJl 4_<ijj A-LjjjJiIJI 4 Mr7-»JI ^jui (JjLujj 
I JlJ 4_oj^UI diljL^JLI 1— )l ■■■"^^1 a-jjLj^j (JjLuj Aj^P" <— iLcj-^j^a <Ltg.l «<^tl 4-ilaJI jLAL«-»i! cl^Luj^I^aJI 

j^l «UJI ^j^j J-<iL3 4_j_ujJl1!I 4-ui^JI oJJb tlijJy (J*-? * ' ^*" (J?-*J 5p-ALjJL! JJijiaJJ p j -: Lsalll 4_aL«JI Bjl^Vlj 
1 JljlSjlUjI (j-a jJ->«J ' fea 1 11 j a <_jjjL-uLj t 4_aj^lJI Ajjjj-tiajl dsljL^JLI (J- u - a G ^_ j_i!uLl<3 (J^~» '"'.' f^ g ' "" (j' Lr^J 
.dlljL^JLI ^jui I—jLlxlI^jI 4_JLc£. rfi-CjiJ (_yJI (Jl ^— tSi^/lj '"'I Ltolallb aJLjlL-uVLj 



^_&Lii,! j-jj u"j ^ j 1 <qj * 4_4L«j! Sj! ji! 




■cv'irfl ll ULljiiJIg .cvinl l pilnlll nnlnll fi q 1 1 






)X£j>l£ij4£jj 



jLjujJL! 







. <J1jLJljJJLI jb"lj.i aI JtielL-uL Aliii-aj ^ , J- a ^-J-^J Sh4^ ^•J- a *^jfi * tf)ltA«l 

^.^iJI 4 i^i^VIa Shh^- ^-J-° ^4^3-^ (.yLi.*-"^! J-^ 3 ^^ aIJlJcIL-uL (jjg iajJaJiJa <— ijuji^ llia-u _ ^ 
. J^pJI 4_jJLc 4_j_^>- 4j>>3^3 JljJjjJ j^Tn-uj-iljUJI a I JlJcTu-uu qj±j-A^~=i <_j juj-a J j a " _ Y 

.T^iJIj (Ji-jJI (j*lJ 4_J^-jJLI (Jl ^— I .".VI 4_JjlJL<5J ' ■ 'J^— I . ..jl . ujVI 

4-»*^<j c? - ^ 1 W^ 3 (J J '^f^lj Ct^"Lh <— iJljJla^j ^La-iuTi] I j i ^-1 1 1 -a I jLselLmL 4_juj-« ^>-J- a ^4^^ _ ^ 

4lJC_4 



i^-Lli-ujI jL^- — ( j^j- ^^ ) -iJ^*j-« o-°^ *lM^' _ ^ 



. diL jb JJLI -S-Sj-j uLul-j. (j-ijljja ^sjjl^j _ Y 






3jL.il (j jjU" (jjJljj AC (aji^p-a ) ij^Lo rj-i- «jL-^| ^J_A> fj-* 2 SHj>"^ H "Lh' j Oscillator <_>j_!JlU 

( j-Jj-A L-*^- ) <J'- C - -^J-* Cr-*** ' bjL ^ (J^^' a -^J-^ C? - ^ 1 (J J '^""^l (j ""•""' <IJ <— iLjJ-jJ-tl a I JLJeli-mLg t (J^" J 

. <_j JljJlII SjjI j ojIjj ^^JLc -i-ipJI JlaIaj ^tP- 

(JLj-SH ml J (J1_<jijI 2j_^>-l I§_ AjLJelLiuJ £*—£>■ (Jl jr?" in VI J (JL<-ujVl 3j_£jvl I§_ I Jl^v 4_<aLi J— »lj-S <JllL j_j jillj 
^<-l ; ,^11 <JjVLu>J,I 2_ '"'I /'J^"^— 1^1 '"'I S^.U." ,j aj-u ^- 1 £- lillj ^-j jl jlj_!lj — tJj-jJ-aJlltj j_jjIj_!I 

. (JjjL^JI *jg*>4 2_ til! JL^3J 4_jjj^»JIj 

Non suicidal ^^ j+L l>.^ 3 \ Sinusoidal Wav ^^ A^y=, julp q^v ^L> J^> Jil aI ju^l^Lj 

u U«" tjpJI ^L> j_>jdlj jl A ill j>^ jl Triangular iittxi jl Wave Square oujJtl i^^LI Jia Wave 

Multi Vibrators jjuull jIjiaVI y,\ 3 ± ^l L&1L1 jiiaj 4^^. julL cjU.^ 

a-^.^11 4j ,,,^ + tl ^JLiUl C3 Jli tV J^-ai^ Amplifier j, ^a Sj_^lj t>u Lu.Vl ^_t_jj^_>jJLl s>^1jj 

. Positive Feed Back 

- : ^ <_» ju Jdl oLiklaj 
(IC <— iljlar jj^-i a jl jjIL.uj.Jlj3 ) ji^-i a _ \ 

. ( jjpll iUuM ) Resonance Circuit o^j SjuIj - Y 
. Positive Feed Back . ^>a i±,,^r 4u jju - x 

oL Ju JJLl j-^lj-J £y* O^-^ Jjrtut aj ri~ 1 11 is Jia-jJI Jufc I§_j 
Ji_jJjIiJ (j-JJ 2 j LaJLa <_! j_j j-a Lc-& <— iLi I>— > JJLl ^j-A (j-uij_! aI JlJt" i 11L 4_ u _ l >. 4j>-j^j J4J3J <_! juj_a : jji (JjV 
(Op Amp^l jUttlji^a)^!^; iVitlji^ll aIJlJc^L J-apJI 4 i^^la 4_ hl _^ J^^o 
. (JLc -SJj^ <— ilu 4_i_u-lv <L>-j-a JljJjUJ jjTh.uj-)Ij.j aI JlJcIu-uU ^uTLuj^a <_j ju j-aj 
7:j-^~ <^-£J& Cr^- J J ' a ** ^ ' (*-* (jy-Lj-*-"^! I j '*^~ 1 A a I JlscIu-uIj 4juj_a 4j>-j^a JljJ^HJ (jy i-lj3 <_i ju j_a : jji (^LliJIj 

( Integrator ) J^l^a J^»j ^jLJuiiJI j^=Jll aIjl^i^L c_jjojJLI Ijla ^ iiJla 

. jjj^JI <— iLi^vj A-i_mllH cliL-ul-LflJI (J-«-CJ <_i JuJJLI fijulj (jyic ijLi^U 44V jll Jl^— .'i.VI ZJlaLA^j a^SJu "j 




aJb-^l 






kauLJjji&l 



Oscillator ^jujJLI - \ 

4_o*jL»- (Ji'^ <>jL-"4 (jj^ AC 3-S.Sp-a <>jL-"4 ^4^3-^ (*>^ SHi^-^ 3 ^' 'J-^ 

Positive Feed Back -u^JLI (^LtiliJI) ^...^-nM ijjuSil - y 
Multi vibrator jIjia^I jsjuO* - r 
Resonance Circuit ^j s^Sb - i 

( _ 3 _<i tJ'Uj-J! 2j_il^ j_4<al_Lcj LJ , *-* j0 -^-^P J^J-*-" <*JtieJ-<-u3 IvLC ( ^"^— i aj i—kLaj 4_ajL2_a Lij-t^ l_Lc «j-s'-i 

Operational Amplifier ( ^U.Vitl ) ciLUaJIj^a - o 

4_ajl_Laj I JL». JLc Jl^jv (_,,h^ LjJ Analog IC AjijiaUj ILaL^=a!La fij^lji J-&J Op. Amp jl irVc^l i-3jjlj 

. 741 fijjljjl Lfej^Mi? (j^sj Ijl>. 4_l!Lc JUol 

Time Period T ^jjjJI <y»)J1 l 

. 4_jJLUL (JjjLSjj <laL=3 ^^ (J-* 11 4r ^~>^' «L£jJL1xxl3 ^ jjl £ysjJI j-A 



'aaazs 



Frequency / jjpll - v 
( 4_ulii/ <j juj ) HZ jjj^JL o-LSjj sjlvI^JI ijjJlUI 4- <iaL==L!l ciiljjjJI jiJlc _$_& 

/4 




iJb->il 






IJUaLua uLJjjt&JI 



Sinusoidal Oscillators '<Uxi*J!'<i?-fl!ubl>I« t- 1 



(j^i 4^>j1_l!I I ju*. 2j i » - ^> 1 1 4_uj^j=JI 2j_iiujjiJI ij4>.j i .'^~'".' ,"j^j j '^~* A *j^'-^ L-<-uL-<-u] ^-i^iil <— i JuJlU 
c-jjujJLl Sj^b 4- ^LaAJI j^ j^.LlaJI 2_ s^^Jtl Electrical Noise ^uj^=Jl ^L^^^l ZjjkUe 

. <_i JuJilJI *UljJ 4_LVJ^a <Ll.i.u^3Jl1I AjJJtl!! ojui jj^~- " 
<_! Ju JlaU ^jJ Mr-ill cLIaidl Tc-^JJ ( ^ - 1) J^xAIIj 



^r 




( yjjj Sjjb ) 



^ 



0- -QJ^.tl 

. <_J JuJJ.1 JOj3 JiJl^o <_yJI (jr & (InJjJI «jjl^ 4- «^_^>-jil ^ 



. 4_p^jL>. (Jio 2jLil (jjjt-i" (jjjijj AC <jj_ijlL<5 <-uj^^-i fijLil Jl DC j-du-uil jj <^U i^LLa 






I OLJUJJLI rtU^oAS >- >- ^" 1 

: RC^LjuJua - ] 

-<-ul_La dj L_> ji_j jJL I OJ—&J ' a '•<—- > a j 4_aj|JLa (j_a 4_jjj=i_a (If*— >J *J-^>-^ Cr-^ 1 L^J— ^* ,J ^-^P- 

Ijl c_j jl_j jl^jj (j_ij 3j Uft t_i j^_, j^ l filial (j_aj Low Frequency 4 ,^y-^>j\ 

RC Phase Shift Oscillator 

: LC <_jJljJl^ - <_i 
<J1jI^^IJI J4J5J 4_u_u|_La tIjL ju Jul, (j^J < ^"^-1 aj L-ila (j^j 4-^^—1 a (j-iJj J->'j-^ Cr^ 1 L^J-^* ^tP" 

c_j ju j^aj Hartley Oscillator ^j U. c_j :u j^ L^iilai ^ 3 High Frequency a_jUJI 
Crystal Oscillator i J3 Ll\ c_j jl> ju»j - Colpittso Oscillator ^^^ 




i-Tjll 






IJUaLua uLJjjt&JI 



Wien - Bridge Oscillator jj^SjIaiSuibiUY- t- 1 
^luiLuVI Sj5IjJI >- Y- >- 1 

' "^— i aj <LajlJLa jjjo 4 ''j *^— i a (j-uj sj-jl J aJlJcIL-uj (_jJ-JI Aj-uj^JI t-liLj JuJiaI! (Jl-La jji (jjj e j La ' a <_i juj-a 
1) J^> ,~,tlj . <_Lt.c-.-aJ I t_jl_i_ipJ( J^J>-! UJLc. AjLJtLlmJj 4_ti___ie_LLI t-j|j.ipl] I JLV (_.--. Lla jjij RC 



op. Amp u,Vitiji^nti ^ I 



SjlaJiJa <_jJlj Jd AjumIjJ^\ c 






(Y 



X 



r 



(V- 1) 
c_4.i-i.uj ____Jij 4-l>-£A 4j __=__. 4_j j__ J-caJ RC __Jb»_j aj__j <_=_4__ aJls_L — UJ (JJJ 6 J L_I_ <_j ju j-a I§_ 

(___b Rl ,(_^ 1 ,R.2,L^.2 _j_a J — — ■ 4_hjj2 j j_ij=__J _) ■■*- — » I «j| j-lC (— Sj-LaJI *-a (Jj^jj ti^J->- <_j JuJuJI CjjJlv 

. <_J JuJuLI Jjj- JJ_»_ (_yJI 

/ = . 1 JUfrl ilM_JL _ _pjl t_,_4_>_ 9 

2 a- -JR X R 2 C X C 2 * ' 

. C = C1 = C2 ji A"*—— t ij R=R1=R2 (jLiajL-JLI ^jL_ jii_ 

■J = o ~ d^ — -^ 2jJ___ <_i jj j_a _ j^j 

II ji R 4_aj__tl (j-a _;? i_-j_ j^»JJ J^>-JI j-i_J _i -=a a J j 



2;rflC 

4_a-J_J -^-^p-' _H-J S__^—«-JI _)' 7e-<->ljJ C/ 



. Lj___=__ 4J3>L_ C , R _ya Sl-= 
i Aj JJu (j^LaJtJ Rr ,Rli (jLlLajL_JLIj. 



(jl l_>jj <_j j_j JJLI jlj_i__ul (_— — — (J-aJtJI I a^I_olajj 4_JI__ < 

<_J j jJQJI _, Lc (Jj -a-el! (3)_Jjl _u j| (j ajj _=»? j_i _=a alt J 4]j>JI j-u _=_ J aL*_a t 



. J*L_J I ju_ jj_>_ ^Jl ___ RF,RE <>a J__= ^j_j ( AV>3) 



. <_j JljJJLI 3j_l j 7y->~ jtj -—ml _ri_ J-aJ-J RF (j-a Vjj AjjIj_»- LajL— a al J__L_I 



(j -=* fl J i 



AujLJ! tJfjl I 






IJUaLua uLJjji&JI 



U^jJI S^IjJI y- y- \- 1 

^lj» .^."tl j j— — t I a I JlJcTu-uL (JJ^J 2 j La I_ <_)jbjJl 4-J_U_l (jj-ljjl £_1_>JJ ( V - 1) J~ — _JI 
. 4___L_U _j__L_iL ^L_j) j t-i a 4_w^j (jyic 3j_l Jl!I tfj—fc juaj 

Rl=lkQ C1=01 ^ f 



( v- 1 )J&_JI 



[Ire 

M270Q 



:_& 



« Va^^'j >j_»L__! 



0.5W cUjLHI £±*>.j . IK Q • jJil« *-»j-u 


^UjLHI 


O.lfiF jL_i_=_/a 


cjUV^U 


741C c ,U.V.tl J .^tl 


4jLal_=_Lo 2j-l-i 




5>^| 





. ^l__-|j cjL_L_JI T- Y - ^- 1 

4_}L_I aIj__l._L) <_1 jbJd! -i-ij- t_x-.-i.L--v I - 



/ -— 



. c-OuJdl 2j_!jli {-15V} , {+15V} 2jj_UljJu__«J_aj- Y 

_i^__-_,^L_jVl fj__L_1j (Time/cm = 0.2ms ) *______ L_Lt 1 ^jjJ-JI _,_=■ ^j^m.^L-jVi jL^>. __.„_>! - V 

Vo £j-*J1 3jL_| o-Lj-J 




iJb->il 






IJUaLua ubjjji&ll 



.Non Clipping 2 .^j.^^a^^a <^^>- ^-j-* 3 j-^ 3 ' cr^ 1 Jj'^-- 11 ihH 1 ^' ^-ajLsil • La ; 1 a 1 - 1 

/.i-ipJI L-»-mJt>t (^JjjJI (>ojJI ^J T (^JJJlII (>ojJI t-^-n^l (— >3^3 .n^L-ujVl -aljLJeTmiL ~ 

( >- ■\)^_c J LLca^Jl i c J L^L2JI L ^ u - 1 



/o 



(j^LSil i^jjJl!! (>ojJ! (j^Liil J^pil 



0- DJjjujJI 

V i , V o 4-LaJiiJI JlIc ^^yjvjil J^-i Mitl f<u-ujl <— ij^-i > u^L-uj^l aI JiielL-uL _ 



S Vim J^jJI Jl4>. ^LujI ^i Vom jrj^il j^ ^LujI j^=i L^&i - 

S ( V/ ^ ) S Vi j Vo c&> j^ '4r <3j* j^jj J* - 

S liU - 






S I q~ t > (i a! <_j JuJdl Kj-^- ^J^ -^J-* JtH*-^ (J- 4 _ 

S liU . (V/ aaj ) S ^>iJl 4- v ^^ 2^-y J- 4 ~ 

2.2kQ ,£>! ^ lkQ = R2 3 Rl j^Lsil Jjui^l - \ • 

T= 






. ( \ ) ) i^iaiJI 4- (j^LSil -i-ipJI *^a ( 1 ) fljUi-^JI 4- o-°L2^ -i-ij^l u^ uj^ " 



w 



<5 liU 




iJb->il 






IJU&tua ubjjji&ll 



Colpits Oscillator jmIJ^uIjJU T- >- "V 
. JLuaL-Vl S^Slo!! 1- r- \- 1 

<— su JLj JlLI £j_<ij _LC L-i_Laj ( a "^— ■ a (j.^5 (j-t_ jj i>j— ii-S aJl3cIL<-uj 4_u_i_l>. <— iu Ju Ju, (JLlLa jji ^uTLlI^^j <_j Jb j-a 

. 4_jJL*J| tllb^pJI Jbljll 4_ u _ u |_La 

j 1^—. <\^~ , jjILmj-lljUjl A I JlJcTu-uU (Jj»ILl!^=j <_! ju jii ( 4_jj_kii]l) 4_U-uL_u ^1 2j_!il jjl TmJsjJ ( l - "I )J^~ ' uulj 

]_, ( ji\ a j V_/l,V_/2 (j -1 rt"^-Tua (j^s <Jj^-~ 1 a (j-UJ 'J- 1 '^ Al JLJe Iu . u U 4_L>-j^a 4 j 1 m^-i£. 4jJl*3 (_>•*£. AJJ ^-J^>- 



-^) 




v!y ci= 


C21 


~~i 



(£-n )j^ 



1 



c v c 2 
c,+c 2 



il^LstJL -i-ipJI <_)L_cLV (j ^=> flJJ 



=xil 2j_jljij < ( (JJLi. ^j-J^lj -S-Sj-J < c \a ) RFC p3_lJI (j_a L-i-Ulj 



AujLJ! tJfjl I 






IJUaLua uLJjJt&JI 



. c^^s ^jujjl 4jUt.ti s>sijJI y- r- > - i 

(0-1 )Jg-,,t,tl ^_ U^i <JUaJI Sj^ljJI JLai 



- 

1MQ 


] [ 


L 

R3 
100K 


v,„ (7 


s 




ci I 

47PF 


100KQ 


1 


2N2222 


_ C3 

™ O.OluF 


1 C2 - 
47PF 













O -\ ) Ji^ 





•>«* 


^!jj^Li*]| 


0.5W ijjJu 10KQ,100KQ,1MQ 


^UjLSII 


200PF U^u J^ ^jS jrii: 


^=^0.01^iF< ;r,^ a < 47PF U^ J^ u.a <> a^, « 


d^ll 


4^L^=ljL 0J !2N2222 


jji^j^l^j 


62(iH jpU. ( Ma 


cJila 






5>^*| 





(c = ^> 



/o 



Q+C, 

1 



^siuaij oU«LiJi r- y- \ - i 



. <_>Jl)JlU fij^l jJ + 12V 3jJl2JI jj.^a J-^J ~~ Y 
. VO T^iJI BjLil (Jj=j_iIu aJlaLiSJ, Jl^>JIj (j-ajJJ (.-.cml-La «_jjJ_jj ' . <j— -■ • . ..!_■ . uj 21 a J_V" i ill _ V 



AujLJ! tJfjl I 






IJUaLua uLJjji&JI 



• £j-^' ^iJ. LpJ^ 1 (>jJI V-^ 1 - *■ 



JjpJI 



/=" = ■■ 



*? LljjJsj * fljl Laj a ^jlHIi (Jji 

» O J Vl 4 t-i(?ltl £ys <J^= Jiic ^^yjvjil J^~> Mill f«U-ujl <— ij^-i i uLu-uj^l al JiielL-uL _ V 



S.^v^XI Jl^-i/M ^ LiiLtLu L»j <5 J^M3 liU 



. ^lm,,,VI ,.,-^lj jjpll ..,,,,^1 ^ 200PF ^j^l ^ C1,C2 jUi^U Jj^l 



AujLJ! tJfjl I 






IJUaLua uLJjJt&JI 



Square and Triangular Wave Oscillator ixlxtlj- '&xijX\'fc$l,\ JJyt Y- 1 



Multivibrators uljljlAVIiJUuUuibiUh- Y- 1 

Non sinusoidal Wave L^*. jjJl cjU.^ jJjj ^1 cjL jyjJL! ^ jIjiaVI zjjulLs cjLju jJLI 

. (1-1) J^lAJI jJ^.1 jLAlXI ^ j <LkLuJLIj JiUU! j SjujJll i^il JfLo 



Triangular wave 



a Square wave 



/\/\/\/\ ti 



i^jjuo Aa. j-o Saw tooth Wave iljU- ...,* . i^ Rectangular Wave 

( 1 - 1 ) J^=uUI 

jL^>. 4- ^ajLJr" (.<t I Sweep Signal p-mi.1 «jLil Jiia .-.i s^.u-.ti ^ Aj r,^~, ^_ ajljcTi-^j ciL^Jtl ojiaj 

. rt^—TfclJI j->1j-S (jy^J 1 digger ?-Ju3 jjljji^a Liajf aJlscIL-uJj < (jjjij-aJOJIj dlLvjil rfU-ulj 
(OP- Amp ^yltJLijj-i^ua jl jjl^jj|j3 ) jq^jua ZjjI-S J I ?:l^*J t-jjuj^a ^1^=3 jljJL&VI -SJula <_i JUJlLIj 
(j^ij-J rvO 4^-i j mi jj^L 2jLt£. tiiia jljJl&VI .SJlSlL<S I§_ (j^Jpt Zjjljlj < 4_L>-J^J 4jm^-lC Aj Jl*j -S^-J ' ; ' I tajJg 

Relaxation Oscillator ^ipJi ^Ljujl* ji^.u j^f jI^iaVI zjjuli* ^Ljujjli 

( i^jl^ ZjLil Jl ^Ll>o V )A Stable Multi Vibrator j?-i,„t I ^ ^jmiil ( j^j ) ^juj^ - \ 

Lx^i ^ q , ,03) Bi Stable Multi Vibrator jlj?".,„VI ^Lu jjuliXK j^s ) c_j jl> jus - Y 

( Flip Flop ^^UJL 
Mono Stable Multi Vibrator jlj-Si^Vl ^U! jjulHI ( j_^ ) c_j juj^ - V 




iJb->il 






IJUaLua uLJjJt&JI 



&&ijitaj4i^^idJ>«uLLtfUi r- r- *v 



■aljiir" ml ^a Vj^j) OP.Amp ^yltJL- till I j i ^all -Jjua-I , ub 4_*Jj^o 5_^jj3 C3 -JLc Jj. 



J i _x^adJ c 



all j.^ntl *1 



Jj3 <_j JljJl<3 3j_jI^ ,j_c. fijL-A£. ( V - "I )J^— i miJIj ((jjjj!L<jijJlj3 



. Schmitt Trigger c^i, ^jIS <Lui3 3j^I jJI *jlaj 



/ 



0.455 
RC 



AJa^LsJL T^iJI -i-ij-j <— iLtxLv jj^-— ■ ^ 'j 



Vsa? = Vcc ( Ly>Sj 2V (jyJI^o J-lUj Jll ) aj Jl*2!1 Jl^>. i_£jL<-uj Ly>23 £>iJ1 Jl^>- jj^jl? 



i- 






7T>iJI O^jv 



,M ^^Jl 



<_iJljJlXI - I 



(A-l) cP! 



AujLJ! tJfjl I 






IJUaLua uLJjJt&JI 



Triangular Wave iidla 4^X1 jj^ oL^L^I 
lL_o* Integrator J A^^<z-, j\r. r.-w j: ^\\ ^Ij^^l^L iiJla -^J*. ~^-y ^^ Jj_»^^»JI <j-^<u 

jrj^ i+jA ^ Jj-^sJJ CT Jui_iUI j^=JLI ^Ijl^l^V tj-u.Lu.Vl 3j^IjJI j_^jj ( V "I )J^n uJlj 



( i _ n) jiiii 



- U^ 



e>ll 



() . -n) jiiii 



Vin 

V ° p - P = ~4jRC ^^ ^ h ^ ^ ^ a>UJ,J 

aJ-& i-<ijlj Input Offset (_L^JlJI i-jjlj^o Jl^jv j_ut_3 (_LA2l! C < a "'^— 1 1 *_a m£jIj-3 4_ajLLa (_L^3j3 LJUhj 

. R tajLSil 4_<ijJ2 <— ilj^a j Mir Jl <j-u-<jS. £ys m£jLuu tajLSil 




iJb->il 






IJUaLua uLJjjt&JI 



^^^Uj^^J^dJ^^Ul^lSjjUJI T- Y- "V 



ilJI j_<____U a I J__Ti_„iL 4_i__<5 4_s.j^jj 4-iuj^a *->■£* JlJjJL 4_JLjjl!I 3j_IJlJI ?=__>jj ( , 



1 )J-=---l 

4_J_)I_]I 4_Ls.jJ.lj I 4_ftjj_a 4__s.J_a Jl_l!j_3 <___*. lj_ <_jj_jjl_<5 Jj^l 4__VjJLI . (j - — — >-J— ^ (J—* 3 L)J ~~ 1 "" 3 J— I J_Jlj 

. 4juj_.I (Jiw jjl ^Lvj^a (j-a A_liLa 4_»-j^a J^J— J J-al — —i a 



_il_La c_ll i "I 2 «tJ 4_wjJ (_5~ c 3j_l Jl!I 



^ 




vVlj JujlUI j-^LuJI 



0.5W U-sl^v 100KQ i^jL-^ 12KQ i^jLi* « 10KQ -jUjLl* c_M_ 


-jUjLSII 


O.ljxF jL__=_4 < 0.022(iF jL____-a 


_jL___=JL! 


OP Amp 741C <jbpl_ 


4jLaL_=_L<5 j-lj-i 


=fclj"Vj q— — — a J-ga- jJl— — jQ t (j _cj3 j jTu-ftTLlj- jL^>- < (j - — 'l-*-^ 1 <— ij— =jl— ujL-uj 2 1 jL^>- 


2j^V! 



aju^I JL^l jd^ ^ ^bitlj oLu,L_J! >- r- Y- 1 

Cl=0.1flF 4_m- l_ CL ---a a ^JlJ-L-Ij Ji L £j_>j___t1 (_L__al - > 



/o = 



iJa^LsJL rj-»JI <^>->o -^Ap '-.' " i '* > ^ ~ ^ 
( Y - "I ) Jjj_>JI 4- 4_4j_J1 (_U*-Ji (<u 

<— >J-)JJLl aj-lj^ ± 15v SjJ-UI jju__a J-^>J ~ Y 

Voi ?rj— *^' *j"-"i — -AL— u ' ; <j— — 1 1 -jl i ujVl aI j— _ 1i-uLj~ £ 
S fijLiVI o j_fc J-=__ La 
( Y- "I )Jjj_»JI 4- *-a-L_JI J_fc J^-"j Voip.p pL_!1 JI 4_«__J1 ^ys ?rj_>J1 Jl^>. <_>__ 



AujLJ! tJfjl I 






IJUaLua uLJjJt&JI 



. T^iJI 4^-J-l (_£jjJi]l (j-ojJI (J-cl2 ' ■ 'j^— • . ..jl . „jVI al JlJt" i iiLj~ 



fm = 



H z 



il^LitJL L yj\2l\ -S-SpJI 



(Y - 1) Jjj^JI^^LSlI ^2JIJ^^ 



( ^"i^-it,l Iaj£ 


i— ij-<-u->J» ) _s_s^HJi 


^tai jjpii 






Cl(|if) 


/o 


/m 


Voip-p 


Vcp-p 


0.1[xF 










0.022^iF 











(Y- "\)JjJL*]l 



VC <— >JLjJd,l J^O Jiic cr>-jH J^ M'tl J-ALJi VJ^ ni^L-ujVl aljLJel^uL- "I 
ajLiVl ojipj (j^^LI J^a Mitt ^jfc La 

( Y- "I )Jjjtj>JI 4- ^-*j^Jt J^-"i VC p-p 4_La2i!1 ^> jui jiic Jl^>JI pLxul o- ^ 1 1*^ 

VU1 L^ (j-jo J^~ 1 1 (jt jvjJLI J^~ i -"tt j«_<_ujj 4-^JlJcTli-uI <3 (j-uLLSJI f-^J Cr^ 1 ' . 'j^— 1 i "j^ i uj VI i La _■ i a I _ V 

^1 J^xAll ^ 



AujLJ! tJfjl I 






IJUaLua uLJjJt&JI 



5 4-suj-U ^>>JI ^-J-* 3 ct^ 1 <-^-ta j-f>t3 La ± VCC 4jJJil!l i^Jl^ 4_<ijS 4-j^- - A 

iltiU^La V -,^l 

A J! > (^oculj-LiJI jl^1^C1= 0.022^f 4_uu5 ( h i^ v CI <_a i^tl Jjui^.1- <\ 

. ( Y- 1 ) JjLcoJI Jjj^l^.^U.LiJI 

: JjJl^JI I§_j«ul1!I <JjLL<w - \ 

*5 -i-ipJ! ( -S'-SJJ — (J2j ) LJi!li=JLI 4_a_^2 -il-ip LsJiic - ^ 

(S liU) 

<5 VC ^ ! V01 Jl^I j^=l Lc^l - Y 

S -i-ipJI 2j_lJlL<5 4-*jj-a <^-J-a (jyic. ,Jj;i^-»JI (j""" 1 <n i ^j^ - <_) 



S VOlp.p t-jjujdl -ry*. Jl£>- f-Lxulj VCC Ajjuilll Jl£>. (j^j £a}L*J1 La - r 



ttfill irv^ll Jd>a ^ ^L^Lill Y" T- Y" 1 

C2= 0.022 L^i^^^j^i^l- - 1 

. <_)JljJlLI 2>sb J I ajjiill J^> aj Jl (JjJl^^aJI J-^>J ~ Y 
pLSJI Jl 3— a-SJI (j-a Jl^>JI (JjjLlSj aj2 <3 Vo2 J^C- Trj^*"^' '^J- J^L-ii < . »j^— ■ . ..jl . „jVI a| JiielLmU _ V 

(V- 1 ) JjJl^JI ^_^L^L2JI J^j V 02 p-p 



Cl(|if) 


V 2 p-p 


0.022nF 




0.1 nF 





(T- "OJjJLjJI 



AujLJ! tJfjl I 






IJUaLua uLJjji&JI 



Vol 



'3 <~.l , ..Latl J^. m 3-uIj Zj arj >Jl ' 4> ,j"\? C2~ 1 JlF ^ V? 4 »j2j C2 1 ^ ".^— 1 1 JjuH —I- 

. or- 1 ) Jjj^ji 

S 7^>JI Jl^jv (JT lcLy.Z ' ^"^— 1 1 1 A-hj^ j_uju j_uG jji La - 



cuLt^UI 






Summery ^M*JI 

Jso 3jLil 03^ AC s^j^La ^j^ ZjLil jJjj 4_u_^"i^i II 3jJIji _$_& Oscillator <_i jl> jJ.1 - ^ 

(jJ\ ^aLiJjVL 4_lvj^ 4^ .„<£—<- 4-jJJu — cA-O *j— ''^ ~ j .' ^ * (Ih <- r ), - , 4 , J L ^' 'j— ^ jj "••— "" _ V 

mij ^ujii ^-jii 

Mlllti CjljljJI&VI aJsJljlLo <^lm\ L^iic. (jlUj <Luj>^l£, £j-^ ^.J- 3 o ^*" Cr 1 -" <— iLfJb.H1 - £ 

Vibrators 

4 j > nl_La LC <JllLJLjjua ^jr}jE.j_J J! ^jrlJj-JI 3 j_Ji I .S j_^3 l_L*J I rtjU ^.—Lxa^JI <JllL j_j Jill rt i u Sj _ 

.4 <;-»«iVUI tiib^pJI ^^JLc Jji^tl! 4_u^l_L<3 RC cjLjuJl^j 4_jJL»J| tiib^pJI Cy ic Jjj-astil 

<_! jb JJLI -S-Sj3 JJl^o (_yJI ^yfc UH>" ejjb juuaLic. ~ "I 
. RC 4 ^3 J £ (^C 2jl_LC ( jljbjkVI J>JlSlL<5 ) i^L^JI j_iiJ| CjLjujJLI ^.(j-ljjjl 2jb1ji (jj^-ll fi^Lc- V 



J-aaj <^l aJLuUI 4 ntiill 4- (cr^*-"^' j.'^H jl jjTa.uj.Jlj.il I ) j i^all Jaaj ^la^JI CjL jb Jll £-" ^ 
* La-SJI 4 alaJLa *-9 j j ^— 1 1 J_«ju ( 4 .o.l>JI jj e ^LJl-jJlII ) <— iljlj-l&VI ^JljlLo '2- I— «-Lu j_i_^xa^= 

4-J VQC Zj^LmXI 4_jJl*jJ1 jji^a Jl^jv ^c <_j JbJJll ^jiw b^>J f-Lxul L) i^l Juijj ^J JLv ^L - ) \ 



AwJLJI i^jJI 






iduLugj&l 



. /^ya £y^j3\ <Lh'^ (jj;^~i"j Lg-<-«j <_, o . «" ^.ljjjsJI jjlL 4^3-H <jlsIjJj^s - Y 

j-& <_jJlj JJLl JOj3 JJl^j tj J-II - T 



=J! I^U^I »b>.1 - 



(4 ^^^e-La — 4_JLc ) (Jlilj^lJI (_,!£. Jji^i-tei! i-u-uLla LC (JLiLjuJ^a - ^ 
j-c T l u -l U 4jJl*2!1 Jl£>- (^jL-uj — (j-a JS? — j^=3? ) <_! JljJlII £jS- J^>J f-Lxul L3 -i-^l _ V 

. LC (>-Jj cj$\l -ajLJeTm-U jljJL&VI JlJmla <_! ju jil.1 £_ ~ ^ 

e^jll J^kJIj lOO^s/cm ^jjja ^ Time/cm ^jJI ^-LlLs <jl^> lil 4-jj^i>.lj, n jVl jl^. ^ - j> 

OY- 1) J^^il 4. Ui= 4cm u«L^= 4^0. ejjjj 



V 










UL 




A 


/\ 


A A 










\/ \ 


/\Z 


V 






4( 








T(ms) 



(U-n) J£^l 



C1=C2=C h^LuZA d^ll huM cJL^=j R1=R2=R=2.2KQ cuSL£= I i| ^ SjJ^ v oj 1a 2_ - j 

$ 10KHZ J>p ^ Jj.^ll fjMJI . riVMI U^ lu»»1 



AujLJ! tJfjl I 






IJUaLua uLJjji&JI 






^oJSt- Y aJU- > 



/- Y 



r = 4x100// sec = 400// sec 

/ = — = - = 2500 H _ = 2.5 ^//Z 

r 400 x 10 ~ 6 



Jlj 7g-Li3j| ~~ 7^ 



S-ipJI <_jLxl». - 



.' V*< ---~i I I 4_^jl2 * M r |V — _& 



2nRC 

1 1 

" 2/rFi? ~ 2^-xlOxlO 3 x2.2xl0" 



AujLJ! tJfjl I 






IJUaLua uLJjji&JI 



5 LjjiaJ t_ i j-ia^JL I -S-spJIj (J^LaJLI j^pJi t>j i_a^ll>>VI t— <-j-<-u La 4_JuaJI 4jj.j*i!1 '£- - ) 
^t-jU^Vl 

S j-ftTn-u-U AjjuLi!! jjj-is-a Jl^jv 4_a_jJ2 Jl <_j jbjjj ^>>J J^jv (_, '.-A! J-»-^ ^ liU ~~ Y 

S ( ?-LLLa — j_ii=i_a ) jj Tu -uj-iljUjl 
5 I Jlv 4_i!Lc tlj|.i.ij3 ^yic Jj.^—lt 4-j-mLla ( RC — LC) <J1iLJljJl^ - r 



fij^ljJI ^yic j-^aLlsJI r<uJ2j jJjj 3j_L>_iJ2 <_jJljJJI 4_jLa-C 3j-i1-S (\Y _ 1) J^xAll ~ £ 
Rl=lkQ C1=01 ^ f 



i& 



"X 



( \y--\) j^xAii 



.5 BjjIjJI ojipj rj^JI -S-Sj3j_<i La- 



SlOKHZ oj\ Jl2xi ^^j3 (_,!£. Jj^ajstU Lu-uLill C 4_a-j3 La - 



5 R1,R2 (jLHajLULI 3<ijUj La - 



AujLJ! tJfjl I 






IJUaLua uLJjJt&JI 



3 Clipping ia 



S10KQ &a JSl Rl ^ajLUI ^jS ojL^> til ^SjU liU - 

( TTj^-JI JL^>. f-Lxul j-tib a I - -S-SpJI j-l*Iu-<-u J-A ) 

(U- 1) J^lAJI^. 



^ftx 



S. t_c.ii.aJI La 

S ^u_____JJ oJJb ^ylc t__._- __-i_=3j 

_,LvV1 jL__! )VO *U?-A\ j_L_. j*»_l ;___, j> ( JSf - j_t-__!)Vl 4U?;tl j_L_. j^>_I ;___, 

(;_*^_-_JI 
S V/^ClOMHZjjjis) Ijl3> <JLc __l_.jpH _>- J > _- J -- t__u,LUj .^-.11 Ij^j^- 

5 . c_x^ol_LL1 <_i jb JJLI jj_ La - 

( (_L_=I) 4j=LjuIu _j_^ «jLlC 3jjI^ aJlJcTu-uj 3J-LLLa — 4juj_a 4j>-J-a jJj-a ~~ j 

S 4-uji.l ^>Uj 4___.1 4_wjJJ (>a J-=_J I JLvIj LjI JLse__J j-=-_! ~ 



AujLJ! tJfjl I 






IJUaLua uLJjji&JI 






^J> 



jl 4 t t-i r?" a j\ jUi-l j_Jilj.S J «JtJ jlj— Tl&VI J 



5ljjflj£i^J<; 



. i^jL»IL<3 4_JJJj^3 4_JJJjJs 
;*l '^<nj LM380 aJLoI^'II flj^ljJI -JjLJe."i_ 1 . u L ^^p^xJI q-uj-^- aj-jlj) ?g-^Jj (\0- 1) J^ i~gjl 



100 |iF 



y™ 68 kr 

io ° Kn ^rar 




po-1) JliJl 

<L<ajLai,l j / >J-L?j" ' "j *b"'.' J n *-' jl3**' ^ SJLfclLo (— ) j-i j-a a I ' sell mL 4jtlaiLo 2^1 (is I 2j.jI S Q *^~ "I) (J^uIuJI 

. 2*L^V1 »U3" icj-<^ 4- ^^"^1! Sj^iill 

i^j jLjj 2_ p^viit 9V jl^v ^i Relay J^-j-^ LED ^,^\\ ^M\ c^LzJi <> J^= JIjuIu.1 <>^=l-<u 

. 220V js^>o J^ CiU z*L2»V 220 V j^ 



* +9V 
260 Q 



47|iF 



47|iF 



(H-l) jLill 




iJb->il 






IJUaLua uLJjjt&JI 



>j t^-A Zj-jIjJI oJ-Aj j Ut,l jl j_j| a-iIac. Zj-jt-i (W- 1) J^ ("J I 



,V 4_lU*JI CjU 



JfllJI . 







. £j\jui2*X I £j-lj ( (j-1^-2 j! ) (_)IiL<iS A « LaJ3 f-^J (*JJ J .' j'^^-J 3j-il Jl!I a I JlJcTli-u I (_>>-I (j-a : 4_kuv^La 



AujLJ! tJfjl I 






IJUaLua uLJjJt&JI 






4- ( x ) 4-a}Lc *-t^ 3 jjt->"ilt 4-44W 4_Jbl2 ajL^. 4_!U- ^j 4.-11231 ^JJI *lj>Vl ^_p_txLXi aLal (v) La>Lc 




Bjuv^JI ' " 1 ISj I (J-& 


^UJI 


lil^n 


Lu)^v 


V 


>T^ 










aljiicILjilj ^JLoI^"!,! flj^ljJI j 4jjl^i?tl j_^3l_Li(JI (_aljlaf ^j^>^ ~ Y 

ciULJI JjIj^ 

. ' . 'j^— ■ ■ ..jlj ■ ..jVI al JlJcTli-uI 4jlAjl~=ij da_uJsj (J-U-ajJ _ V 
. cjjI jJI (J^c *-<J <J1jL-uLl2JI 4jLLLa_<aj /jJiLllJIj cIjL-uLlSJI _ £ 



t_jjjJll BjLtiLi-L^ vd;^ 1 -^ (Jrh^lL! JjIs j-ii j! Lx^v j! V <jL>-VI ojL^ lit t A^UJI 




iJb->il 






IJUaLua uLJjJt&JI 








/ / 


: i.»ht| 


• , ,tlUt| p...l 


• (_-v 




V : Y : \ : 4jjL>dl *J3j (_<JLLlJI plj 




a-^lSUji ^vj-i 


4^jjJ1 


^Jjri"'' -ij-tJ 




^0 

Y« 

Yo 
Y» 


' 




. <— 1J^— 1 f-Uj-LLt-Uj 2 1 A 1 JlJcTli-U 1 4_J_i2_t=JJ < !^> u iQ J (J-LUJjJ _ £ 

2jjI jJI J-a-C *-« <JliL-uLi2]l iiLLa-aj wjLlillj diL-uLjIiJI _ 




1 ♦ ♦ 


£$*»dl 



cO^M^ 



AujLJ! tJfjl I 






IJUaLua uLJjJt&JI 



uL^^L^ 



Jss*. 






4-Ojt ,,,tl 4_U,jJI S ^Ul 

■cv'irfl ll ULljiiJIg .cvinl l pilnlll nnlnll fi q 1 1 













Amplitude & Frequency Modulation jjp JjjulSj t 1 ^ 1 Je^ (Ah 1 - 5 :a ^ 3 ~ ^ 
AM Demodulation( Jjj^ijI JJtj! ) ^L^l J^juu < ^.^ crl^ ,J1 :jL ^ 3 ~~ Y 

_BJ 1 4jjt-ir7tl ^yjLo Jjlu-ujjlj3 al JiielL-uL AM p-Loul <JJl*jj 2j^l-i lui-u _ ^ 

aJjlaJLI ijLiVlj AM ^L^jf Je jL -» 3 ^L^jlU ijLiVl ^ J^xJ ^^il J^xAII 4-j^ 1 BJiaLI* - Y 

. c-ijg-.,„lj„,jVl ^ FM ^ Jjjuu 
AM,FM j>o J^=J JjjuoJI JoLm j-jj13 2 jlaLA.0 - r 
sjlaL5i*j AMj FM jopJI l^lc 5->.^ll o-a jjjiJI < l^L^Lo BjLiVI ( ^Mis^l ) • » b£= - i 
Jjj *i!l 4 »<u I ^iJjLLoj (lJi ti^aJI) Jjj *i!1 4 Jljl 4__Ju£. j iu fijl i}U ^j >JI Sjl it 

. ( jjpii i^^ic ) 

i^L. YV ju^ilUj^HlG^ll 

(JLc .S.Sj3j (_)iajaic_L<5 -i-ij-J <— su j_0 Ju^-a — 3j-q Tn . u .a 4j Jl*j j3\ (^ a ~ Y 

^ ujii 2jlc - r 









IJUctLa ubjjji&]| 



L^ic t^jc. Vj Ijl* ^U j^Ijj Modulation &Demodulation JjjuliJI (<Jlj|) < hr,^\\ 3 JjJuoJI 



^I^a 




"I Transmitte W_ 





Cjli iijLJuVl oJl^jjj ^-i" <UJ rfUJ -i-ip-I' 4 thifi-y'ia 4_jjj.^=3 Sjl til (^1 Ij-pal ^-iJI j! (jj-Sj^axtl 4 t-i iiiljJ 

jji^ia (j_t cu_u (<u < Modulation L,J JjJlju J_*£. ^l ^i ^Lu ^.Sj^Laj L&^IjlcI ^jjj ^A^tiJil jjpJI 

. 2 Jljju diLsL-tLa ^yJI 4_l!Lc 2»l a^aj yjjiiaJI 

(Ji-ji3j Jl j^j ...VI ^Ijji (3£>i= (j-c -S-^H-JI 4_i]L c - ^id^'j-^' (JiiLvjJLl o J-4 lLj! Sill ajj (J I j<?"i>iiVI c-*JLv 4-j 






_ : <__& 4_ n . u -_ j <_jLJj___<5 A-i-u ^A . (j-a ( Jl j r?" ( nlj JL_ujl ) JL__j^Lj aU_j (_£l (jj^~ t**n 
( 4_j_<_uLLil 4-Ln.u^JL -i-i>— II 4 — a— i— La ^^j^ «jL_ul (jr^i ^°>L«-LI Jj^>u ) Jj£re_!l _ ^ 

( jjpll a-JU U^U- ^^ ^lc ^^mi J^^J ) Modulation Jjj-oJI - Y 

( <Lu$jl_ '— sLlH — p i ~~~'\ '"^ _ p'~~~ l \ '" ' '^* ' «i_g-H (_3^L_i-L J-— ill < — — i»ijj ) J-— ill _ V 

(aJLoUkj! 4^.jII fre. L$J___u o^mi ^}U_c_,V )Demodulation ( Jjj__JI SJIjl ) < l____ii - i 

. t£j— »4 ^LajLuj (_£J j! 2jj__- j| _jj__- (__ll A-uj^^-iJI ajLiVl Jj^>«j ) Jj£rs_!1 _ 
J__ij_LI (j-t-J J-— ill Jj-JjJ_J _J' J ; SH i ■■ 1 1 J J_uj_LI (j-u ' k* i "J II j«__iLj ( (__!! (_i.-i.u-u ) JL__jVI aL__) (j _4__u 2^L_j 

i___,yi (jL_= lilj . c __=l__!l JI___>VI *Ll_i> *L__JI ^ ^ , ,n _J±_, ( J__JI ) ___„$! I <jL_= lips J^_l_Jtlj 

. C ___±_,}UI JI___VI *L__b c _«__ i (*L__a ) ^ 
i_aljj-ltl jj_jJL_l LLlUj —jLa^mi J 111 jj^IjJI _jIji^_j _jL>-j-<5 aj____j 4_j__Jl_u^IJI _jVL__VI a I __ _L_j 
<__J.sVl j_>JIj 3000GHZ ( 3_a JJa? -i-ip-^ 4_i_ci.l : .-3 L-J-Loj^ g __■ _jL>.j^5 c _ J i 3_j_I^JI _jL>.j^ jLa c ___Jl_}UI 

Jj-— > •»■ ; ■ —J 4_t__iic_(il —jl^^pJI Jl-Lc 4.— ? *>_■—■ (jl '-r 1 -?'^ U """" *J? 03J— — !' lj j; -SJ— ^a jj f j-j^IjJI __1_^_dJ 

. JjJ-^3 aTl-j Jl .hjVI <___JL_w 4- _i!J_Jj c __txL^l_LLoj)j^_=xJI p___iVI 3*L__= __j_g3j j^j__= ^Ij-jJI 
. ji^Ul iLx__ii_Lo jj^->" sjiLc ^j L^JL-ji t-jjlUtl oj$1aa1j Modulate 

AM f-L_oVI JjJ-*3 a__j aJlJ-L-J JUL I J-t-Li-u <_-l-J <___liVl A__i!l fjj Cy l_ lj>U__l JjJl*_!1 aU_J j-iJujj 

U^ 9.8 ^3.9 t> ) 3j ,^MI C1U.3JLIJ ( J-j-t ^L--, 1602 ^1 531 <> ) a^jiL! -jU-jII i_.liV 

90 ^ !! 76 <j • ) cL-^jII 5 _.1iV FM -S-tH— Jl J^J *3 f I ^jLir", ,,n I *lu ( J— 5j^> 

: JjJ__JI pl^jf {>« f Ijjf <-}_« ^->-jJ3 

(AM) Amplitude Modulation ^L_uVl J^juu - ) 

(FM) Frequency Modulation i^j- JjJlaj - Y 

(PM) Phase Modulation j^kJl J^juu - X 

. 4jlj_t^4j <Lal J__l_il pjj J___lj 

Demodulation <_a ____ll jl Jjju-JI 5Jijl iLJu^ C3 _*j 4j ____g <_Jun _jj_>o JL_i_,VI 4__U 2_j 

. «b (_>—>—»- ' a ■^■^^ a I __ JL_ujl a I — - J— =l! Jlvjjj -i-^— Jl A^J— - 4jLaL>JI 4j>-jil <j-a 4_<3^LlLI ^^^iiel — -uV 









lltcLiidubJjj&j 



. Cr >._9il J^M.tl sjuiLi-oj AM ^LcujI JjL«-a ^.ji ( JjJl»3 li\j\ ) i. 






Modulation ( J^ .Vrllj) J^juoII - ) 

ji^pJI 4_l!Lc <lLsU. i>.^o (_,!£. ( l^JL-uj! 
Detection or Demodulation ( JjjuoJI Hlj} ) < ^.^fl - Y 

Carrier Wave U*UJI i^ll - V 

L? .4-..uJj ( L^JL-ujI <— )j) \U{\ 4_a^L<ll ) 4_!jutl1 ijLiVl J-C^J -ajLJeTLcuJ (j^ilj -i-ipJI ^"-^ 2jL<iVl (jJk 

RF jj^IjJI -i-ipJ I >Jajf 

Modulated Wave ijjudi i^Jtl - £ 

-S-ip-!1 4_jJLc 4_jvjll *_a -S-Sp-!l 4 i^i^^e-La 4_j>-jll ( ^JL>- ) J-j^xJ (j_c 4^>JJLJ -i-SpJI 4_l!Lc- ^v>° <_?-* 

Modulation Wave JjJl*i1I **•>« - o 

. ( «j>^ — cj^jua ) LjJLjijI aj>j)IM,I 4_a^l*11 JiUj (_y-!'j -^j^' 4 t^^e-La fijLiVl 

AM Amplitude Modulation ^U«jVI Jjjuu - 1 

4^-j-a jjJuJ L*_u 4_LaL>J1 4^-jII 5-LxljI I§_j_l*j 4_Lc *JLb ^ jjl JjJl*2!1 ^Jt (AM) _j IjL^Ii-l (_aj_suj 

FM Frequency Modulation j^pil Jjjuu - v 

4_jvj^5 j_L*iJ L*_U 4_LaU»JI 4^>-jil -i-ij^i I§_J_(JU 4_Lc ^Jjjj i_£Jl!1 J^ Jl *-^' 3-^3 (FM) -J Ijl t.Vj-^l <-3j-su 

Modulation index AM i^^l J^J^i <>Lus - A 

. -S-SpJI 4_l!Lc 4_LaL»J1 4j>.jII ^yic -S-5pJI 4 ,^A^;tl 4^.jJ,| j_utj jljiILa 7=-^JJ J-aL«-a 

m = == (m < /) 

ilaL>JI 4jvj^i! pi ..ill (_, uajal 






FM ^jl JjJulU! ( (j^Lia) J^bua Hi/ ~ <\ 



Jjjuiill <J».ji JJ>3 (jJ-aSl 






Voltage Control Oscillator jl^JL ^j^a^JLl ^jujdl - \ « 
Varactor 2j-jJ£i! ouJI ^LS - \ 1 

_txJI j_l*ILj ti*_jj*. 4_*_txJI j-iATLa ( a "^— ■ -i^— ' (J-cjuj ^ , „^— ./■ jLi>jl ^_ (Jj^ajj (_)^3L». r JN (jy-sLJJ J-& 

. ZAt. Jikil ,„^tfl j^l j^Cu ^LzlJI I \J JuliljJI 

Antenna ^Slj^l - >Y 

AJj^^xJI CjLjvjII J. l 2 T i_l u J ^-f 9 * J U 2 T i- m VI ZJ-g*.? J^vlj^J Jjlj JLa-ujVl ij-^l J_Jvlj_a j-^T 









IJU&LLa ubjjjt&ll 



Modulation JJJUull t- V 

4_l!Lc 4_L<aLv i^-j-a Cr ic ( LjJL-ujI (— > j Hal, I 4_o^l*J.1 ) -i-ip-!l 4 i^i^^e-La ^.jl J_ia^j 4_lL<ui j_& JjJljlaJI 

1^3^.0 JL-ujVI jl^jv J? ^i=ljj Transmitter JL-ujVI jL^>J ^jjii^ J^-Lita £-^=jj ( Y- V) J^lAHj 

. Modulator Jjul* J^. 







AAA 
WU 




«AULa}| 


jLSVI 


INI 


QM, 


Audio Amp. 


Modulator 


M 


R.F Amp 






• 








|« 







Audio signal 



(Y- V)J^JI 

JjJJLiil 4jvL>JI ~ 
jjJljj Bj-^Llxi (jyjI^J-pJI J! ( -S-Sj-lJI 4 ^^ula 4-a^jL»II ) 4_jjt_ c _ 1 _ a ]| BjLiVI JL-"jl (<UJ V I JUL JLcuj <jl tiiJj 

5. Ju^wti* d^b ^ Vj ( aJUII ) v ^\jl\ £i\iy& ^VL^3VI ^ 4. ciljLiVI ^ liU ^1 

(20H Z -20KH Z ) In ,„\ I L^^la L^>^j3 jj^j ^.o ,„tl JJjlJI 4- CjIjL^VI <j? liLJi 2_ «.,, uJI 

t^ij-A J\ ^Lbt^_^ L^i liUi j| lJi_j=i (Attenuated) j^l^j J^U-i .m L^J ojl*4_^j ^ ^ ^UL^o 



/-^IVIJj^L 



) <J1jIjIL<3 jJLl=3 II '~'lj ■" <- JijJij*. 4- ^LJjia d)J^~ '„' '^^ cHi - * 3 



4_!Jl*^j 4^vj^j tiJJi (jx. gLTLbg -i-^JI ^-jJLc 4_LaLv ijvj^j ^\e- llyl\ i u^aieJua 4^-ji.l (Jja^o *uj tiiJjJj ( J^lJI 
(^Ij-A Jj-J^la (3_c -i-ipJI 4_l!L*J1 4Jjl»II AjvjII oJUk i±>jj tiJJi Juuj LjJL-ojl -ilj-U 4_a^LtII JlcJ -S-ipJI S^^ 

^JjJ_JJ 4_jJLc A r l A^— .^j 3 Jl_JAJ dlLaLtxl-a Jl 4 j , -jl-^l ^» QJIJ ^^~' <JllL>.J-<5 3jJ_»^3 4- ■ '^-^'1 (_j!l (_i-l-ul-La (J^iiJ 









IJU&LLa ubjjjt&ll 



Amplitude modulation £L«j¥I Jjjuu^- ^- V 

( 4_ajl*11 ) JjJljlI!! fijLil A-La-ml^j <LjL»JI A^jJJ g-L-ujI j-l4Tij P-L-ujVI JjJlsu a I taj £_ 

->->jlJI 4_JLc 4JL0UJI 4_j^jI!j -i-ip-II ioia.iitlo JjJl*UI fljLil ^>.^il Jl^i miVI j-i^jj ( V- V )Ji=xA!l j 

(AM) £_Lca3l Jjjuu iJjud! i^llj 



Modulating wave 




Modulated wave AM t^ y ^' ^ j 



(r.v) jiiii 



41- 



jjjuu^u ii.ijtjae^ 1 



<$> 



AM 



I I f % 



aJj^-. Jl ia.jj| 









2LfcL-- uLujjt&ll 



.i^- CE i4p_,Ul ^-cLJIj-l^^ Jj Ji-jJI Jiu: Carrier signal _op_1l <JL ^LUUJI i_j._>Jtl Vx 

Jl^jv ,jjj=Lj til! Jljj A JLg->JI t__ i -__-< J^L*-<u( VX )ILaL>JI SjL_.^?l 4jl_- j n^"; j4-=3lU Sj-il-S aj2j 

.A*V X £l>V1 



_L. (j^i^V i a -^J-J <— i'^ <— i 'j- J - * ^ t t -l-uj jj" ( iij-tlj-Ln _L__.I_> (jyic (j j Laj ( _S_S^HJ I 5 



» ) J^j^I 2jLi! V Y 



£>-*->! 4- Uj^ ^-y '^ AyjL^>JI < >( (m^j RE cL__.l_.J1 4_xsjL_Lo _Lj_di_J '--j- us^J-di ^-^-LJ' jUP 

. (JjJJlIJI 3jL_ut *_4 4_U_J^- ajj i ^» t r-ljj^VI «Jji _L_J__*J l_jjjl_~ «_£ 3j______a <i-oL>JI (JjL-uVI 

pL_u_l (jj^-ij (jl c-ijjoj Jt^>JI t__ iii^— i (jyl^. j^jJ ^ cr^*" Lh^*-*- 3 <JLaL^*<-II 4-*ri-»' ?■____ I (jj) "•'"*' J (jl V-?"^ ^° r 

. i^^LsJL pL__jVI (JjJl»3 J-aLiL^j ajjjII 4...a_jl <_ i _,.<_>» (j__=_<uj 



kill 



JjJulIJl! aji^HI Lmj-L! I 



_ Q-& 

a + & 



aajLJfiJLr-jJ! 






IJUctLa ubjjji&]| 



^L^VI JjjulU 4jU»T1 S^St jJ) \- >- >- V 

2>*_aJ ^^JLc fijjljjl oJl-A juaj BJT jjl^jjljj jttjLJelmL AM f-L-ujI JjLftJl 4^U-C SjSb (0- V ) J^jlAJI 

. 4_u-ul_La jbuLi <i <* j j La a 



22k<^< 10 *n 






£i*©* ««<* 




(t-V) JsLSll 



0.5W L^t-Lft-> 1 k Q 4_ajLLaj 25kQ 4_ajl_La - lOkQ 4_ajLla V _>JlC : CjLajLail 

O.OOlnf ( hi^ « t Q.l\ifo^^A- c>L5^»XI 

4^L=a U jl 2N3904 : jji^jJIjj 

j^^lj 100 KHZ *-x-i£>- 2jLil jJj^s <_ i^^a L^tLuoijI jL-^- — 15V j^l-m^ 2jjJs jj <^a : Sj g>Vl 

. ^ y t^ i -u -i->j3 jJ>a 
^bJdlj ciL-Lill Y- \- \- V 

. Z^ljJI ^1 +15V ZjJlill jJn^a J^j - 1 
^vj-a < jr !c RF (jyJL-jJI -i-ip-li jJj-aj - 200Hz -i-Sp-j 4_L.t-L>. 4jvj-a ^yic ^"j'^ -i-i>JI jJj-a ila-uia I _ Y 

. (o- v ) J^lAJI 2_ U= L^j 500KH Z jjpj ^^v 

rtj miTm 7-Llia (JJUJl^zjj (lms/cm ) (.i mlla ^JJJlJ (jr-lLc O-^j-J' 7-Llia lL.i_i.Jj I <— ij^-i miu-ujVl _L ~ Y 
. C_lj3 J<i"~* Kj^- ^^- Cr- -1 CpJ) '^ -*-?>-' jJ$-a J^£>. iU u^-il ~ 1 









'ijAJLa ubjjjt&ll 



(3—a £1 — cujI JJ VU^ 



VO7 



V0 P _ P = 0.3V £_UJ1 <_^l U2JI 

. AM £_Lcu3l Jjjuu 
— 2_LoL>JI i^jll — JjJljlI!! 4_jv>a (j-xi >l^=xJ a-lvjIJ JL^3 miVI *_<-uji <_ i^^ , n^LujVl *l JljcI^L - V 
v (o- V) J^lAJI^ AM ^Lu3l JjjulS <Jju.il ^jll 



AM ^ <!j-JI a^^JI 



(m% ) AM ^ji 









IJU&LLa ubjjjt&ll 



Frequency Modulation FM w>)l Jj-Lju r- t- V 
FM _u£]| Jjjuu CiLc^L^f 

Jiu^ ^1 JjJljiUI ijLil st~ ■■■ij; (.s.sp-11 i-JU) 5_LoUJI i^ll ^^p ^jiij FM jjpJI JjJlju 2_ 
JjJljiIJI ijL.il f-\-uj3\ 3-sLjj «_o <laL>JI ^>-j!l -i-ij-j -li-ij^ ^P- • ( <Jjj»»tXI ^>tl ) Lj-laJ > . i j I La LI 4_ajl*11 

. JjJulIJI BjLil f-LcujI Ji LaJilc <JLaL=»JI 4p-j-ll -^J-^ (J^di 

SJjulX! i^jllj UaUJI 5^11 j JjJuOJI BjLil ^ J^ ^^ J^=^Vl ^^ (V V )J^=^JI 

. FM ^j3 Jjjuu 



FM 



-► t 



I ji^ dnJj-!l «j-^L 4- 



FM juij3 JjJlsu iljull i^d! m/ ( (JjJl*i!1 ^L^OJjJlsiI!! 4_u^ <_ iUo.^ ^ ^ gjj 
A/ 
1 fs 

. FM JjulI i^ki^ (V - V) J^AJI 

4_*_coJI j_Jl1j LC t-jJuJJL iUiji^JI 4j>-J-ll -S-Sj3 j_l*j j_& FM Jjul 4-j^-uL.uVl 2j-^3LaJlj 

<_1JUJJLI 



" Vy 



J. 



E l3Sy LC s^ 

( v-v) jiisi 



FM s AA! 



7p 



(Varactor) 









'ijAJLa ubjjjt&ll 



.i^p. Varactor s^tisJH ;* uJI ^Lu J«t" ..m ( FM modulator ) FM JjljU LiU*]! 2^1 jJI 2_j 

. <Lic (j j La 1 1 fj K\^—}*1\ jl_L>jVI j_ic. 4TL<-i.u j^Ju (JJ=l^j < ^"^ a (JlLa I nn^if, jUtill ^LAll J-«-*J 

) g->iil J.U— <J J^p_!l J-l_tJ ^"j ( llj Jj" ( llj-llj3 aIJlJt" (ilL _LU <_! J_J j_a A jL3e!L-<-uIL-u 4_jJL«JlJI 2jjl jjl ^_J 
3Jl^.L2J1 J-A^ll (jy^'- i - L ' 4_lL>JjJI 3-«-mJI j-Jtlj jjsjiicj VCB 3JLX.L2JI *-*>J.I 4JLu3J ^^JLc J);^ 11 m^aJtJI 

: FM J^xULjUaJU^SIjJI >- r- >- V 

. BjjIjJI Jr. j_t^>l_L*J1 *uJ2j BJT jjl^jitj^ AljieTLmL FM JOj3 JjulL ^JUr- 2 J^^ (A" V) J^-i (Ml 

Jl£>JI ajj^-nca _LC <_j JljJl^s (jr. i>jLc cjj>\ jJlj 

— • vcc 



10 kQ 22|if 



> 



«js»*^*"- 0.001 (if I 



o 



O.OOljiF 



(A-V) jSiSlt 

a^»»Vlj jjusLbtll 

j_Li£ ^jj ^~*„' ^-J^i <— '*— ^ 1" CT^'j^*" <— ! '-^ -SiA*J 4jtIaJLa 4j>.Llxl/j l£JLL-u (j-a _L ( aJUl J-«-C ,j^~ ' 1 ' : -L < dJUl 

.lmm ^Jl^*. Sj^-^h -LilH cnj ^Ij-iJIj 6 mm ^^ loll I 









IJU&LLa ubjjjt&ll 



gSUullj oUuLiJ! Y- Y" >" V 

IzV BjJlaJI jju^a (J-*^J _ ^ 

<_J jijjdl rj-J' J-*^J t«-J 1KHZ JOjJi (_,!£. -i-ipJI lLs u^lj L7 - < -q-.. J I Ji^UI cIiLiJlO jjjjs Jj-aj _ V 

(A- V) J^ ^Jl 4. 3^1 jJI J^j ^1 

( _ 3 _JLc t^j^>JI JuiLiij (_i,_i-ul-La I g a- j O-^j f ' "* a ^rfj^ Cr - ^ 1 '.'J^""" 1 ' "J^'"J? J' fl"^- ' ." ' a ' _ ^ 

. TP2 ik2UI 

TP2 4 La-S-lJI (jyic £J^><-J' JuiLij j'o"^ Kj~^- Jl 4^ Cr^ 1 L7 tq '"N -5-i^UI <— iLjui JlIj^j iUii^I _ £ 

. -i-ipJ! ^JLc 4_LaL»J1 4^.J-U (j-c 3jLlc ?tj^>JI jj^— J'" 
pLtxijI 4_j_i_C.j llCrlz -S-Sp-J ^hh^" *J^-"I Cr^ 1 <— 'I-JJ^J^' jJj-a £^>»- '^t ' t^t u r> I l£>»*i ^J-° _ o 

2l_L2J1 Lr ic TP1 4 L21II jlIc «^iL)JljjJI jJj^s ^j-^ JuiLi f<u ». U j > 10V (J\ IV (j-a fijLiVI ojl& 
TP2 4 U?;tl ju£: FM SjLi}U ^^1 J^lAJI j^Li ^^m.^Jl^jSU ^JjVl sLLSJI ^ - 1 

,j_^s 4_j3_slJi]l -5-Sp-!1 4_tia J aic_L<3 JjJljiIJI 4-^>-J-<s ' $y 4 t , » j-jJu Jl_Lc 2jl_<iVl oJiJ CjJl^»o liLa JuiLij 

. ^tgrntt -i-ipi! <^>LiJl)JlJI jJj^J 





^jilj^ijl 


/ 


VP-P 


4jLaUJI JL^Jtl 








(JjJlajJI 4j>.j^j 








FM**.^ 




/max 


/min 















IJU&LLa ubjjjt&ll 



Demodulation ( Jjdjull^ljljti^ll r- V 

cjL^-j^ 3jj ,,-> 4_ FM jf AM jjp_JI a—JLt. ^_Jju«II a_»._$1I Jlj?" ,,fl fu_j JLzi ,„VI uJU. 4_ 

UcUji jl^i <> ( Aj^iiai ^^mi ) (j^iitiii jjpii ciii ijLiVi ^^Miti^v cjL^ii o_y! ( l^._____ji ) 
Receiver ji,?-i,„vi jL^>j lUU^ ^^ ( v v )j__=___!ij 

. JLZu-uVI a I taj (j-a ?.Jj>. ( JjJl*_J1 SJIjl ) lJiA___J1 2j-ii_- jf ?=___1jj 




("\- V)Ji_=__i! 
4-»»_3-U < h mi^-i! <LJL«-C. <>j->I-S lU-aZb ^j-23 i__j__ij 4jj__l,| <jvj^Jl! I ?i]n ( (JjJl*I]I 4-!1jl ) < a mi^-iII aUiJ j-ljujj 

. AM ^L_o_i Jjjuu SJjud! 

(AM) ^UujI ifjud! Z*.jX\ « * A^-, JL__L_.t > - Y- V 

. <__JL_J1 jjpll cili AM SJjud! ZjLiVI J_L__JI ^ JL^jVI c__iL>. _]__ 

4_LjL_»J1 a-^II (j-c _opJ! 4 L___i-Lo 4_a^i»II Ji^irtt JjJl»i!I SJIjl 4_lLc£. LjJ <— iJl^o fijLiVl <>j_& j_o_=__j Jl»jj 

. ijj jJI __!__.___= , ,n (JjjuaU Jj^-a ) Detector L___iL___ ^jj ( > • - V )Jf-=-- u _lj « _._j__l a_JL_. 



Hi#- 



• 


H>H 


1 


Vin 




: 




J ;Ui 






e 






T . 



p. -V) Jliil 






AM 1>.jX ^^Ll!I <_a}LiJI < a r..^- cu_p- Envelope Detector ^Mill lJiA[^=> cr «-^j 4_L>LaJI Bj^I jJI 

(2) Ji»ji1 c^l i^jll *> jlj^b D ^LzJI f> Sj 
a-»*j-U i_L=3j-<5 jlj-al_j aj-2j j $a tiiJjJ -S-spJI ^-jJLc 4_LjL»JI a-^aU I Jljv 2j-l<-u» <Q*jU-4 C cJiiii=JLI - 

£rt_j < a j^U A-Jj-a3 (_ T lc J ir^-to 4_LiL>JI ij>.j.cl! ^jjJlJI jjjojJI jj^o j_lL^xj <J_4l3? RC ^P-ajJI CxjLUI J-«^>«j 



aajLJfiJLr-jJ! 






IJUctLa ubjjji&]| 



.itUaJiSjjidJir- r- v 

AM a^jX lJQUJI > rt Al«=nf 3uU«fl S^SIjJI ^jj ( n - V)J^jJ! 

. c-u-uLLa (J^jLlS^j 4 cj^ La a 4jvjJ (jyic. 3jJ:l jJI oJui JuLi 



Cf l ( i — W p p-°"* 
[) fun JiPiifi '*!#** 



(U-V ) jSiSJ 

: ijolLaJtl ej^>.Vlj j-^UaJI 

0.5W ^UjLHI ^u^ Zjj£ 100KQ ^jLl* - 10KQ o^jLLa - 1KQ jLLajLL* : ^UjLHI 

0.01 nF L^ii^^j O.OOlfxF (jU^ua : cL£^xil 
1N914 ^Ld 2N3904 jjWj^ 

. <2jL-oJ1 fLuj^M JjJlsu 2j3b — t2jU*j-a (<uailj : 2j^Vl 
: gSLUllj dL-LilM - Y- Y- Y 

15 V BjJlSJI jjuuaja (J-t-a J ~~ ^ 

(U - V) JgaAll Vin l^L^=JI s^Sb Ji-J^ J! 4-L.LJI ^L^VI Jj^ s^Sb ^ J-^j- Y 

VO r>^JI ^J-^= LJ-^-J Vill 2jjIJlJ! Ji'J^-o J^C JL-^>Jt fiJuiLAl ''j^ ,„jl,„jSM ajieJ-uil - Y 









IJU&LLa ubjjjt&ll 



Summery ^«M*JI 




»_fl^u, jjpll a.^rt^ia 3jLiVl J? ^ Jju Modulation Jjj^I - > 

4_l!Lc ilaLv i^vj^j ^ I/- L^laJ ' -i j I La 1 1 cjLojLlU J-<«»o ti-^p- JL^jVl c.<-JL>. 2_ *£3 4-JU^ JjJljiIJI - V 

4_l!Lc lf\ rt^-n 4_i_cu-tl3 l-LLajj-^=3 <JljL^.j-a ajj-*^ 4- »■! i^trttl J I ^Ij-A J^Jj-ia (j- c - L-^ 1 Jd '"^ ^4p-" 

Jl JjJUlLII rt I II Sj _ 1 

AM ^_Lca3l Jjjuu - f 
FM jjp Jjjl*3- c_j 
PM ( ^j^L ) ( _ fr 4^j JjJ^i- ci 

4_a^L.il (j^Mie^^V JLzi ,,,VI l_JU* 4- ^ ^Lm Demodulation ( JjJljoJI Uljl ) < a A^JI - o 

(jyia-t-u ( _ T uL>. .s-Sj^j i^^lc ( _ T uL>. -s-s>Jj (J-aU»JI (jyic AM 3jL<i| ^jiL>o _ "I 

4-La ml^j RF J-J-S'j j-i^x^s ' / "^ £_ p^— sulll (JJj-La (j^l AM g-L-ujI 4Jjul^ ajLil ^yic Jj.^^tl *uj - V 

VCO <_i JLjjJ.1 I ju* (jy ^-u jij Jt^^JI JjjIs (^c o-i-Sj3 4- ^-^xrdJI (<uj LC <_i JljJlxi (^c BjLlc FM Jjn-<5 - A 

iibji^JI <-«Vl .^"i 2J^»4 — jj^iJD — jj-s'j tiJLuk (jL=3 U JjJ^i!' Vy _ *\ 






uJb (JjJUlIII £ys pljJi Aj^Ij J^-JJ _ ^ 

jl calo. I <_3j_*Ji^ (JjJULJ ~~ I 

. J Ijl l^"-^! l_3j_SUJ ct^^ ~~ V 

, -i \jLua~ts>.\ i_3j_suj (J^^^ ~~ "^ 



(JjJulIJI <^-J-<5 ( <L*-<-U — -^-^P ) ** ' 'J.' 

SU ...l j; ^JL^UJI 4_^jJl! ( ^j_j - 4t ,„ ) 2_ ^V, tl fO_J FM Jjp_JI Je^^ 3 '4r~ V 

. JjJl*2!1 A^-J-a (-S-S>5 — 4_*_<-u ) 
( U ,~,^-,H j^\j \ '£_ a^uLojaJI i2jLjL(J aJlsc!u-uJ I jU - V 

5 1080KHz -i-Sj3 (jyic J-«J-*3 JJ-i'j <JL<-ujl ila^ta '2- (jyjIj-A J>ta La - I 

AM < FM j>o J=3 jrtJ ^jLla JauI C-JjJlU £8 - 









IJUctLa ubjjji&]| 



^ CrO-^ Lt^ 1 ( i-l.'^" 

Wireless Microphone Ct ^Jl^V jj'°j-^:- 
( FM J-^j-a ) FM jjpJI JjJuLb Jaju u ^nl,,,V j^j^ijt LiLui 2j^Ij> O Y- V ) J^xAJI 

l_£j-Olj J^pJ <_J ju j-a -LI i U 1 1 (j-tJjJI cjjl J j_t-al_LCj 04 4 K_3 juusLJLxi\ *-Q JjTu-uj-lljUjl (J-«-*J l »^P"' 

. LjJS 100MHZ 

.88-108 MHZ jjpll^jL* - .FM J^juOJI ^ - 

. 1-2W rjjJt «jj^ _ • 6-30 vdc ^J^JI jl^v - 



ANTENNA 



DS546 



9 

CBE 




BATTERY 



( \Y- V ) J,-^ ,t.lt 



-R4 = 100Q 1 - R3 = 


= 10KQ 


- R2 = 47KQ 


-R1=4.7KQ 


- jo£l. CT1=2-5PF 


- CI = 470PF ceramic 


-Cl=0.047^iF 


(_£jJ(-<-U (jj^^3_t<l 


Tr DS548( NPN) - jji^!^ 



aajLJfiJLr-jJ! 






IJUctLa ubjjji&]| 



. 4_j_<_ul_Sil!l (Jli^Lu-ajjJI 4_£»- <j-a 4jvjHSJLI 4_JL«jl!I 2jJ:I JlU (jyisl ' La S ■ •■ a 




CJ-LkaJ I 4jvjJJI (jyic lljLJ^=xil f-fj^J 



ON/OFE SWITCH 







. <l!LjijI (<u ^ JJI .-tj.^tl 



j (j^o- (J-<-ujJLl fij-j'-i 4- ■H^' 



_>^J 



FM 



aajLJfiJLr-jJ! 






IJUctLa ubjjji&]| 



( (j-iJj iLvj-a ) 4jj-jJH jLua>l 4-L>-j-a ~ ) 

Jl£V J_L±=XJ <lvj_a ~ Y 



> R3 S R4 





£j_^ J>^ ^ ' 



0.5W ciiLajLsil *-j-*^j t«-<-ujJI {^It flj^l jJI cjLj_^=^3 
16V jL^^lJ^U^^II^Ui^tl - 

jtuJi^ JJ-i'j jL^ l£> (j-* 3 S^ 11 J J ' A ~*^ ^ U ^~ l *> J JtH t -'- a ^-a^^ 1 ^ 3 v^l < flo^xtl 

I ^ ^ v 8Q i^jjLSIIj 800Q ^IjlJlVI 4_^U ^_^ Jj^^ Tl J>^il - 

10m ^ijjv^J^tiii^^l^l - 

(SWG-32 4-dj ) 0.27mm ijl^ Jj>>« diL* ^ ZjL^ L cJdi! - 









IJU&LLa ubjjjt&ll 



( A (jjjLLa 4_aL>. ajjLLsj ^t* ) 1 1 mm j U^ ^j Qjlj-LaJI £ys ' ^-^ jLli-l *Cu 

Ojlj-LflJI ' ; 'J '^>^ u3^- f-^^i iS3^' Sj3^' (J" U^""" 1 '"' a Cr" 1 '~ " - " " ' ' tf'J 
J <\<-— 1\ <3 lUCm 4_!jla , La i "j"' a i_3j_Ls t^j^I j«_j 4_,i! 00 L-iJ *u AjIJljJI (j_a 1 UC^ITl ti-Jj^J lilLmJI ck! r*JJJ 
<-ll}l_<-ul <-1Jj_SlIu V (_3-J*- (3-^s ^? i-iLu-i-u^lj < a 1 1,1 (jr-lLc L-dJ *u 1 OCITl 4J^ia jJ>*\ <— 3j-L= ^>»*ij diLaJ *_lxl2 lJjJ 



Sj_iiJul (J -J L il u JJflj^la 
*>_J2 ( _ 3 _tisj^?L=i oLw fijj-^-uLu li 4 Laiilll (J_^3j3j 10m 4J^ia ,Jj)j_*^a lilLmJ < ^11,1 (J-*^3J fij^l JlJI j j a m Jlsu 
.4_i£.lil 4 Last/a *_«-<-uj (JT H>. j-titILtl ( ^"^— 1 1 4_^ £_j_i£.j 9V J g >o ijjl jJI Ajjutlu 









IJU&LLa ubjjjt&ll 






liJUjij ^1 JJI ^-llSTl!! 1 Jl& (Jl o^~i| 4 t^i inl^J < * 1 i ii ?i's A-jJ2 ( ^ mi^-i3Ij (JjJl»IJI j-»1j-S *n^M jj^a f-L^oJ^n Jl*J 
( x ) i^s^Lc x_iis Jj ntViU 4 ggtl 4_Jbl2 ^Jlc 4_!U- ^j 4TlL2jI ^jjl *lj>Vl ^jT^uja aLsl (v) 4La}Lc. J-^^J 




BJlJvjJI ' " J Sj I (_).& 


^UJI 


lll^n 


Lu)^v 


V 


>T^ 










. <— ij^-— i i-uj.U-i-uj^/1 a 1 JlJcTli-u 1 4 JftJ^~\j ' La u ^ j (Jjj^ajj _ V 

. 2jjl jJI (Jac *-« cIjLjiLlSJI 4_2jLLa^3j /jjQlJIj <jijL-uLl2JI _ £ 



t_jjjJll BjLtiLi-L^ vd;^ 1 -^ (Jrh^lL! JjIs j-ii jl Lx^v j! V 4_,U.V1 oJL^> lit t A^uJI 









IJU&LLa ubjjjt&ll 








/ / 


: i.»ht| 


• , ,tlUt| p...l 


• o-v 




V : Y : ^ : 4jjL>dl *J3j (_<JLLlJI ^j 




a-^lSUji ^vj-i 


i^jjJI 


^Jjri"'' -ij-tJ 




Yo 
Yo 
Yo 
Yo 


2_ 




jl jJI (J-<a-C *-<J <J1jL-uLl2JI 4jLLLa^aj /jJiLiillj cIsL-uLlSJI _ 1 




\ • • 


^5-4-^U.I 



^Lt^M* 









IJU&LLa ubjjjt&ll 



uL^^L^ 




■cv'irfl ll ULljiiJIg .cvinl l pilnlll nnlnll fi q 1 1 



5 



U 



1 



r 



(UUjit&l^jj 



DC cdj^ 4. ^ 



i]!j iSCiv jjij-dj^lii]! 




DC djjw (£ gSaBfj SCR jjjlmjJ&I ^UJIuAyaJI Tltc UiduLujj&JI 



SCR jj Tu -uj-jliijI a I JlJc T li-uLj LJKs iJIjjxlA 4-Cj_<-u £— p ^— i —■ ' i>j-ii-S 3 J a " _ V 

- :4lirtl 

(jjjLilL «Lalj^3l juJl^jj jjIujijj LI! I (j-^irta _ ^ 

( jLjl!lj ' J7~^ ) SCR J^Tu-uj^lJil] 4_jjLj^^xJI 4_p-LLHI (J^sIjJkJI <j-uLl2 _ Y 

j^Jij SCR <> j^ ^ ^jii ji^nAVi ^j - i 

^^^ YV - tjjitl(j2^l 

^Lii^jjij^ - r 

j-jxselll tlllj^lj aL»J 2Jlc - £ 

7-LL1a=3 ^''JL?"'^^ i y i J ^aI«JI Jaaj ^aLkllj ii!Li!l SjLvjJI 4_ 2j| Jl^JI <_)jjOil jLSjI - ^ 

AC, DC ^jjJlIJI (jyic (J^LlaJI 2j^>-ij <_ ij^-i , u^Ln-uj^l jL^- ,»! jtidL-ul <jL23| _ Y 



DC djjw (£ gSaBfj SCR jjjlmjJ&I ^UJIuAyaJI Tltf UiduLojj&JI 



4j>-jJ 2_ p^— selll JiLa 4_uj^=JI SjJlUI 2_ ^^-.-.."11 r-Ll>o ^^jJI 4_LC.l_L^aJ1 cIiLJUaJI >j "j/"'^—^ ^Jd 

.j_clu-cua jl -S-Sp-« Jl 4^ 1 (J- 11 -*^ Cr 1 -" ShtM^"" 1 ^ dlL=3j^»J,l 4_Cj_^u £- A^LSelll jl Sjlj^sJI 
3jJiJ2 CjVj-st/s 4J-i mljj 4J2LLJL J_<«»JI -Sj)j-J (jJ-Jt 4_uj^=xJI SjJlJUI 2_ A^aJtllJI *U-J <jL=j LuJiJ2j 

<_jj_jjlJI LJ (J-uJ-J 4_jjj^1^xj'I j-lsLLc ^j VI Juvjj Cj^Ll^^II ^LliIuI j-lsLLc. 4_cI_Ll3 £— (JjLJI JJ Laj 1 1 f-^J 

„g-..»-.it ^ jLir-, , „- jii\j Triac ^L^Jlj (SCR -j«s-.^n jj^^ ■-" j^^ll ) jji^j^liLtl Jl» 4_l,l^JI 

(_yJI 4_jjj^l^xJVl j-lsLulJI *_&? (3-a SCR _J Ijl ua^l <-3j-*J (^ JJI aj ^>^tl ^'.j^^lj ...tl Jlj^jJLIj 
CjljLjJJ ( OCRs )<— lljj" ( ilj.jLi.il » ' ' ^>" (jV lj < 4_jJLc ~CfXJl~=3 J j J LaaJLg J-&J f^~ ' *****' ^ J-^'J-^ 4- aJ^cIli.uj 
. lOOOV^a j"i^il ^1 J-LaJ Jl^joj Cjlj-ct^Vl (—ilia ^ylo-J 1A £y> fjuj 

cjI_<3jJl«^3 fc-ji i 2!b BjljvjJI ^j_& |ju i ( ii oLK a j ^— • -- 1 1 ^ 'j^— i Lu-uil JlvjJLI 4_<_uIj_s <_dJ i3^-"j (*j 4J2j 

(J_«jju < a j^~i y- — i J j jj 4 A or j_slj.S J_LiaJj ^"m i nj rfl*^~ '•*-<-! I j_ilj^ 2— I Jljv aLjJ I j—t-a-LsJI I J_& <j-C- 4 J ' "Lt-ul 

(J-cr. (_,-!£. ijl^jJI j-pL3 3jl&L.Tu.Ij i jw£-uA\ jLjIJIj _s_SpJj_tl jL_l1!I j-^'j-^ o- d^ 3 4r r'l'^o^ J3-^-"j^^' 
J j a " aTu-i-u tiL!jL=3j ijj_kii!l j^ljjjl 4_»lj^3 jj^Lflj&i! 4_ujil_(JLI cjLjiLlSJI *.Ijj>.Lj aj Sj i "j oCR jjTLi-uj-jliiJI 

2— *\<-—yK-iM (J I " o*—^ j-ft T i-i- u -a jLp tiJ^^ta <Lcj_<-u 4_ r^^~ i**-11j oCR a I JlJc T li-uI ■x-u=>c£i 4 j^jjI^i" 4 jl or 2j_il^ 

4_jjvjJLI (Jl ^—- .".VI /tu<-uj3j 2jjI jJI ^j_& (jj-1^ 1 4 j ' "L-tXI <— iL_<jiLlSJI ?.Ijj>-Lj aj Sj . "j j-qTi_i.u.a jLjjj (J^ 1 -*^ u-*^*" 

.J^JI^ 



DC djjw (£ gSaBfj SCR jjjlmjJ&I ^UJIuAyaJI Tltc UiduLujj&JI 



Silicon Controlled Rectifier ( SCR yj^^ n ^; J ^i j ....tt j^^xi - ^ 

oL>ul 4- jLjlII Jl*-*^ A,K,G i-aljial 4j}Lj 4-1 j'^ir >&g 0U0VI (^J)U>I j^Ta-uj^lllL I i^j! (_y.c-.-uJg 
( 1 A (j-a (J-SI ) cj-lL-usi pj flj (JIiIjLjuJ j_»*-sLi*JI 0jui » ^ . ^>"j < f^^~ '"""'^l (— 3j-La (JT ji <jI_j_l3Ij i La *<* JlJvIj 

.( 1000A <_>a j_t-=l ) I Jl>- 2joj-= *u2] <— lljLp (jylo-J 

.Thyristor jj1o<jjI!lJ! - Y 

(jy jv LLLa dJj I i ii i-.LLi.a3j <_jjl i ii Lj (J-aaj (_jJ-3I CJ^\—us^X\ o Li_iu I j-^a Lie- *_j^jv (jj-^ 1 3 J < a ' _c ' (*-"-"' 

SCR ^j--==lj»JI! ^j^lj mil jljvjII Jlo (ji^q^ J-cju V ^i) L-^. tiJ^L^ LpJ (^cuJj on/off 
Diac l-JLjJI Jla Triggering £-jl_£jI j-^Lk: j ( ^Ulis ^^^" <_3jJa jL-^Jcuj jl jJljI ) t-dL^UIj 

. j-jj^I <— il ~oX>\\ ji ^Liillj — 

TRIAC cdLpIl - T 

<_,_& S>L^!1j ( MT 1 ,MT2,G X-alj-Lal ^5>Lj j i j-<-a_ui j-A oL>^VI ^Lo jjl^jjli-IL Lbj? cr*-"^ 

. (j^-*L^J'^' ^L-= !§;- jLpJI jlj-^J a-=l»-1!I <— sj-k 

Firing jji^L^I JLuiJ - £ 

jLjIu 4_l>-j_<s 4_*ia_u jl J^>- (3 ■l. 1 ^ 1 " 1 .' "-^J-l^J ON (J_^3jJI (^(Orr *_LaJi]l (j-a jjlLmj-j 1x31 J-jj-^ j_& 

,(jj i^ittl 4-jl_$J (jyic- '— '--.uLla 

Trigger jji^lill ( ^MLaJ ) ^Ss - o 

. 4_U-ul_La cllljLjIuj 4_UVJ-<3 dlLlia_U (JJ. 1 ^'".' L-JLljj (_Lu3Jjl ^l JtJ-S-Sjl (j-4 OLylV (Jji^-S-l! 4jIj_l!I A I JlJc Tu -uI 

Phase Control ^^^ ^^Jl - 1 

. Ja^JJ ^U-jII 
Motor iiT^I - V 

Firing Angle a JLuiVI 4jjIj - A 

(Jj-->o I Jl_u L&Jl-Ic (_y-!l i^l (_Li_^3J-l!I Jl ^ V>7i\\ (j-a SCR (J^^^elu (jl (JjJ3 j_CJ (_yJ I J j-p- Ll! I Ajjlj (_,.& 

. (J_<»->JI (jyic 2jJl2JI (j j ^>" J^J^icj (_Lu^j-l!I Jl SCR 



DC djM g n^aij SCR j>u«>itin 






IJUcLLa ubjjjtflj 



Converter joiil - ^ 
V-I Characteristic of SCR jji^jjliJI ^l^i. d.i>;<i - \ * 



ON d^i5 aju 




iUjsi. 4jI jJ!IG=0 



( ^- A > Jg~At| 

Forward Break Over Voltage VBRF ^uVl ( Jj^oll) jL«iVI jl^ - \\ 

ON Jj^aj^JI ij\ OFF *Ja2JI <j^ SCR J>seli oJU£. (^JlJIj SjjL^JIj Ji^jVl jrU ^LsVl Jl4^JI j-Aj 

Holding Current ( I H o) ^uVl ( cULo^l ) f llVI jLp - > Y 

<L<i_L<i]l 0'jjt l j t c jLjl!l JJa lil) (J-li^sjj 4_JL>. 2_ SCR Ja^>ijj \j~il^— l|j j^jVI (^rv j-*y cy' 3 '-' 3 ^ jW* <J^ 

. ( *_lalil! SCR (Justly 

Holding Voltage ( V H o) ( J^*^ - ^L^VI ) ,L2jV1 j^ - \x 

. J-lusjj 4JU. 2_ SCR 't^A^wj \jM ^— II j _s^^/| t>J cr' 3 '-' 5 ^ JL ^ > J^ 

Flay Wheel Diode is! j^ji ^ls - \ 1 

(J_«ju (jP-JI j-iljjJI *-o I flju^ajj Jiic ( l£Jj^>JU (JlLa ) AjIL>JI (JL«jv^I *_<a S_sLc (Jj^sjj PN r*«$-2j (jy-sLjj 

EMF LT ib»J! ,,,*=-. »tl jl^>JI <>* ^~-. ti jJIjj ;uL^J (off/on )J-<^] lj j-L^I .-j^Jl^L 

. jLUI ^LS 5J^»J Lji^jl JU^VI 4. jJjUI 



DC djM g n^aij SCR j>u«>itin 






IJUcLLa ubjjjtflj 



SCR j»^!^%J!Jb^h- A 



ijUt* <-a>-«j ^ jJlj (Silicon Controlled Rectifier) SCR ^ 

(I - Y- A ) J^z^lJI PNPN Ci\ ?;U\\ ^Uujl ji <jj 



'c^J" 



^lL ,„tl t 



II 



ijl^Jlj ( Gate ) G s>l^Jlj (Kathod)K J^il - (Anod) A j« ,M,l ^ l±\jL] zy&j^uWj 

. ( On Jj^s^JI Jl Oil »Ja^JI (j-a j i^ittl Jj^sej] aJlscIu-uj ) j i^i'itW (J-tA-iuJ 2_ rt^-TfclJI <-3jia (JlLcJ 



Ande - 
A 

1 

P 



Gate^lj^l G 



N 

T 

T 

k 
Kathod ±frd 

( f- Y- A)JS*&il 



^)SCR 



C>- 



^l 



_L?eJ.a ?e i-^JJ ( ^ _ A ) (J-^3 JiJIj 



jr}_J Jl^>JI {JJ)<~~~IJ! LoJlIc tillij lUii'q Juvlj oL>«jl £_ jLjl!l JJ-<W 
((J-ji^rclJI ) jLl^JVI ) j"*-- SjjI ^— II j J>j_j^?l ^i_j ^^Lo^l I fr>JI jjLa^u <j! ilaj-iajj ^^La? SjjL^aJlj .S^j^l 
^Lo^l jLi^JVI J $y £ys JM jl m^f JijjL=xJIj JiajVl jrU Jl^>JI jj^j LsJtlcj < VBRF ^LsVl 
<|_ ^^-ntlLlI (j-ir-i «ij 4-jI^JI (3d>k (j-g-Jt (Orr *-laJ2 3JL>. ) jjIL-ujjliiJI '£- I Jcv j-j-<-'^3 <_, ' u^slc jLp j-<u 

oL^tv j^Tli-uj-jQJL! (jr aLa 2I jLi^jVI Jl^jv 

£_ rt'^— i-fclJI *uu l_*-<-uLL<j jLpJJ ^-^-3^ tJl"^ ^- t ^J J' Jiajl"-— itlj <^1_5-jJ1 £rtJ (_>-i.ul-La ^^Lsl J^>- (j j Laj 2^Lc 

4_jl^jJI (jL-2 (J-t-i^ajHi! Jj" ' U J^I-"I (Jj- 56 -^ U^ -'J-? 1 -*^ vJJN (J_^3jJI Jl Urr * La-SJl £y« j^IL<-uj_jLi(JI (J-j^^j 

. (J-Li^ajHi! (Jjrelu LaJuu jjTLt.uj.jlii.il (jy lc j_uG (_£J JuLaj 4jIj-l!I (j| (_£J <Q2 f\ i ~~ ' sell! I (jyic. BjJlSJI jJLflj 



DC djjw (£ gSaBfj SCR jjjlmjJ&I ^UJIuAyaJI rltfiUiriuLujj&JI 



I JlJv fJj-"< ( O WltCh ) (^j^l^xJI y-Llfl -i^— ^ (J"" 1 -*^ SCR J^Li-uj-jliiJI 3JaL-iLxJ 
ju *-— i jLp 4_j£ J— «JJ I J^- 3j-L<_i^a 4_L/j|_a^?l 4JLajlJLa ?=_i_t^aj (ON ) (J-t-i^ajHi! SCR (Jj-aTu LoJl-Lc _ \ 
O-LOS-E/D (jJ.<-a jjy^ijj^~=i ?-LLLa (JILa "*• • ' ^Jj ( IV - JV jj-o ) I Juv j_lL^3 4_j£j_Ls (j\j ^ L 4 J ? , -" 03^ =i i3 

jL»l!l ) jjjL^xJIj jij_jVl (j^j I Jljv j- j - < - ' ^ > jLp j_<w OFF x_Laii! SCR jjl^j^Li!! J^el? Lajiic - Y 

jj LaaJll Jl^j>J LjjI— <-iua LjjjJsj 4_jJ2j_Ls LAd ^ l -^?^' >JJ ^"'JL? '^^ 4_ ^'- c ' ^-J^jLiLa •*■ ; ' ^"j (j-a-t^a LjjjJsj 

( ON ) J^^jiii SCR jji^liil Jj^j" j^lo Y- > - A 

: (Jj-^ 3 * JlC - '^Ji J J_9-^-"J^^" <J'-*-^'k Cy*-"^ C)JN (Jjj^ajlJI ^1 Urr » Uiitl £ys jjILjij-jLI!! Jjj^j 
4_2jj_LaJI ojui aJlscIu-uj Vj VBRF ^^La^l jLi^JVI Jl^jv £ys j-^=>\ £■< '^>J Cr-^*" (j^Lo^l 1 - )L 4* lJ? ' J-^h 1 ~ 

. (j^-^J-^ 1 «^LJi (*JJ O' > j^~' 1 'J '—'-i-ul-La 
JlJiS t_t.i-i.uJ 4_2jjJ_JI ^> j__j _>_=xJj 4_ajLiLa <J^L>. _y0 <jI^jJI *-« t__>-j-a j____uj Jl£>- (Jj__ij_j - ' 

. <jIj_Jj 7^Llb»o Z ^~£2>- y\-u2^ja oCrv yr 1 1 *3J _jl Juu L^3 j i ^ >• j 4jI^jJI __ Lc ajJiHL! j__L_j-<3 
_)jre__j-a ( a "— — i a aI Jtir" i nL tiJJjij 4jIj_l!I __ Lc 4_jjjj|_La 4_j_La^ BjHaJj 4_±>.j^a i ~ 1 1 _ajj 3-/ '.' ~ 
. Lol JLs__i_I j__=^?l (_;__ 4_jjjJ_JI ojuij CjLJljo jJj-a (Jd^- 3 (j- 1 J' 

Orr » U^l! jj1_u^j__I Jjj-»- Y _ ^ _ A 

^iL__^^l jL_p ^^ (>^ ( jjj! ^tlj jj__Vl _h__. ) ^l_^ jLJL! jL_pJ! J__u LajL__i £ t__U SCR Jj___u 

( (_JLlj j^ jf"<* > L^i>^ ^ ' ^" Ihf-*-^ 3 JjjL^aJlj J^J^I _rV -d?*^ ?• .' ' ^ J _)1 J^ ^HO ( ^L— J -fl ) 
j-vu-ll jLj_!! j-ljo 'A. gJa-H SCR Jj^_ 
: L»_ffc ^^-^jj-^j (— jj 
t-£Jl • ■■ a » I )Lp _>£. J a" < 'i^J^' ^— )•— >l jLjUll jJ-Sj JljJL^c a ,_!! aj y-U— a •»■" A » till j a > /|" ■ .< 1 1 jLjUll » La A < - ^ 
. j Ai^> LjJJ-22 JJjl ^— i tlj JjJ^fl (^rV JL^j>JI (_)-»-». J^ jjjI ^— 1 tlj JjJ^I (j^J _> ' "^~iC ^-^- ' La^ 1 — i ~ Y 

. AC jjj_il jjLj-aJ,l »_a *Jcl21] SCR Jj>=*j 

ULv 2_j LJ1 Ltitl SjjjJI ' A ,^\ f.Uj\ . Ua iJLv 2_ (JIaJJ *^-J-o »jjj ' Lt^aj J^— 4jL^J aJ£. » LaJill SCR J_9^JJ 
2jjJ (_kj^aj (J-^= ^'-^- , ^- J ° ^-La-2Jj jj^elij Jj" ' l !>J'-" ' (l)^ (0 J * '" *J->'-i 03^3 4-Lal ^~i 4js.^jO A^ft^JLI J J i^iU 



DC djM j nfeaij SCR j>u*>itin 






IJ U c L L a ubJjjKll 



.SCR jjlu,jjiau 4UU«,M Jl^-, AVlj qLjLJI SjUi^l i - >- A 



:^!^ 



5A £ 



. 1A 



o-* 



A* ir) a jLjJJ 



2 j Ju2 <J1i Ijjj i iij-j Li 



50 A (jy^v 5A £ys Jti^iii jLpJ 4 ka > njHa «jJ^ ^'jj-^-"^^ ~~ 
j-u-o^l iIjLLa (jt jjvj 5(JA (j^J j_ij=i1 iIjIjLjjj 4_jJL*JI BjJlSJI (JL)Ij^Ljij_jLj _ 
jl ( CjIjj" i nj-jljlill 4-i_iTuJ ) (_/ i --~iu i-u^L (_3^LJu 4_a.U.a (jJ*"-»" 4 i^irtV ill XjJiiJI Cjli CjljjILjijjliLL! 4-u.glJLj 



UoK ?- 



A ) J^~- iSJI Jj_j^?l * o J—i^aj-a (_, 



. Heat sink ^jlj. 



( M 



JJLcJ 4-lj.al laaj jl_«_txLa J^-i tfj (jj-^ 1 f ' '^" ^H- 1 " ^ _ ^ ) J^""" 1 "J! 4_ilL*Jlj 4ia mjHtl (JjJlJL!! <J1iIjj;" > "j-jlij 
j_ii=3? JsjjL=iJI <-3j-L= ) (j^u-U 4_JbUa G 4_jl^jlj K .ijjl ^ail 2_j-laj ^jlj^v <— )j-.-u.a 4- '-"' .""it A Jj_jVl 

.( ^I<> 
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G 




^^^5 




ijJfcJI c 
SLJUJIj 


Uawt^Jl 






(* 


-A ) Jlill 






.lj^>Li:^_ L, 


S_^£_* 


L£^jI 


fr^ 



(ir.A ) jisa 

J 4_a1L*JIj 4 t-i mjUll 3jJii]l CjIjjILjijjIj (_paJU : 4 l^-w^La 
( 1- A) J^i ,t,tl 4- U^3 




(£-A) JiSJl 



DC djjw (£ gSaBfj SCR jjjlmjJ&I ^UJIuAyaJI Tltc UiduLujj&JI 



4_i ^^-uJLI ^jJLI jlj£. j-i^a-L<Jl J-l^.j:J 4_aL& t-iLiLu Data Sheet cjLa^Ml BjUi^l <_ 

. Jla j-^aiJI J-lL-jj jdr. LfcjjU^i s-^j ^ f^ 1 oj^j power Rating 

JjI^JIj j^aLo^l SjjjlII j^ Pfv 

LajO^ ( mis ) (^aLa'^l jLlHJ aJ'UAJI SqjStl If 

^>^ *iW!j o'"^^ 1 'JJ^ 1 -^ Vrom 

. L»I^U ^,,,^+t l SjjoJI ^ V G rm 

ol_jJI 2_ s ijZl* SjaS j^y^aSi P GM 

. 4_Lu2>jJI Jj« Ml" Sjlj_=v- <*-^-J-i Tj 

( 2N1596) SCR j^^till Jtill J^ ^l*. 
IF=1.6Arms- 

100mA ^!^li jLp ,^i - 

. 4 I^i 1 njUXlj 4 )>ti7'V (1,1 BjJlSjI <— 1 1 j j T li-uj-j Qj 4_ u . u _LlLj Laj or j 

50mA ^l 1mA <> L^ j^^liii ju_i^ f j>Ul ol_jJI jLp - i 

(0.8v- 0.6v <>») 

. 3 V Ji2V ,>» l^js ( j^jj uu. 4. SCR Ji^o jLp jsf )^L^^ijLp - r 

Ji^jVI j_LC Jl^>JI (jLa ON Jj^ajHi! j ual«JI J^elf LaJiic SCR jjIL-uj^Li!! fl$J? yua- 2_ ; : ila^^La 
SjjI ^— II j J>_aJ^?l L^.' JJ.'^"" 1 jLp j-<W JljJlIcj ( 3 V J! 1 V (j-a) cj.jX.u3 4-a-jJ2 J! cla^t-m \j"l^— l|j 

: jj"i ( (i^jLLII OLaljLaM ( (il 

: (JlLa '"'I A^. it-"! I £j <\ j 1 ,£—. , £_ - ; t Z^" , „ j. jjjliJI a •»■ " A 1 1 *_}j_ lj j . ia>H^3 i| •>- 1 " A * j l^ I , „ , » Jj" * 'M " 'M 
jq -,,,ojLp J^^l JL^JISjj^^-^^^lJI - \ 

*iaJi,l SjJlUI j n! '~a ~ Y 



4i»tfil 3Jb->JI ( ^ ) 3LJiJ&! ^Ji jataitlll 

DC djjw (£ gSaBfj SCR jjjlmjJ&I ^UJIuAyaJI Tltc UiduLujj&JI 



. 4fll>bi Jbd*jj SCRj^jJlill jaai Y- A 

2 La i ujH 1 1 j 2 ,^A^;tl <~.lj j flj) ^1 j <— iljj" >iij-jll!l flj-Jl J— J-*^- (_3lj_La? JljJl^j Jj ^— ij iLc 4-jv^j 

(_^ul JuLi tiiJij RX1 ^jjJl3 ( jr -lLc ( j— <ij-<W ) ^jiil—ij jjj-ajl jl_4^- a I JlJt" > hL L^ILo^Lj-u (_ya_»i2j 4_i!L*Jlj 

>L_=3 4- ( °°) ' jLJ *' ^-^^ 4— ajLLo t-n" <jl t_<— 70 ijySij-L ,j] £r)_> 4_-ajLlll ^Li J_Lc - ^ 

4_!Lv I JlX. La ( jjH^jjLUI 4-J-^ 3 (j-u-iJ (jyic- (jji Liili j^-d*- cr J - aJ ! ta ^rj-k Q"^~ ,< ' ' Jl *^ l£' ) (j^-&L>o'^l 
. L ya^,[jd\ oL>^VI 2_ JSl S*lj£j CjUUJVI Jl^I 2_ ( 00) i j^ LJL 2*1^2 ^U.-, SjL=^lj 
jL^VI 4. J5f "^Ij-aj cUUJVI Jl^I 4. (go) i Jl^. ^-JU z^Ij-a gUk.^ jl JdJI jtajiaJI - Y 

j' $"t" >J" T* g * J ""j^ ' 3j-taJI Qj ^""JL? Gr 4_j(^J( j_A j^i^Mj K \jM ^—11 L»AJl^4 (j n^al » 1 1 
(JJLo ) Xv \j~il ^— , II j_& ( + ) (JjjLlSJI jL^jv (jai^Jta *_<a (J-^ajJLIj Xv 4_jI^jJI j_& (j7 _iJjj 2 1 (j "I Juol] 

. ( PN ^LnJI ;L.jL juj^J 

4_<3jLflJLI (j "I J-flJ tiiJij A .Sj-l^l JljJlj>iJ 4 Ij^j mil (j-«i (_£jljj>. <_Jj_LXL/J JjTLt.uj.jGlJ (jL=3 lil _ V 

*-A ( j a <r< ) S-jjOjl 4_ojlJLa ^ Laju ^ jj| i_aj_LaJlj t jjTujijjLiLtl i_alj^al f-^J L^j'j^* 1 ^' Vj-" 1 ^' L^V 

.A JljjVl jji (^jlj^JI <— lj-.-u.tl 

. ( Y ) ^j 2jkiJ! ^_ iijIaJI 
( GO <jvjH<j Bjjlj) |jL>- ijjLi^=> ( (j^Sjls — (j^jls ) L^ljla^l fJ-*>- C^-i 4_ajLlll ,".'A<Z-, | jj - 

. lJjJLj j^ r L^uj-jliuLa ( £2 j<><<~< j <<~i°\ 'j- 1 '^ ) '^^ ^j- j - < - ' ^ > j I 

. 42lj^sl Cc<vlc lil jjjjj/jjliJI i^^Ltu ^j»«»»At J^jj.is 
A Jij—i^l x_a (j ul Juol] jl_^>- ^ '-7- a (J-t^ajj XV yv 1 /jjjj_j ^ Le ^jJaL—uJI j^J— ajVI Ja^ us] ~ \ 

. ( 00) (jl>. 4_l!Lc 4-ajLLa Jl ^LaU j-lcu-^ ( I " A ) J^-i M<tl '2- I 0^ K JsjjLi=xJlj 
^i_»^3j-<3 (_ij>.jJLI 3-jjl LajJI ' . 1 La a ^jjJ=lj i^j^so Xv \j~l ^— . Ilj (j ijl^jjl ,j-u l.J V J g->i ' AjjLLaj (J-*^J _ Y 

(jf ^1 (t_jO- A ) J^^UI 4- La=3 ( 2j-L<-U3 ) (_Lal 5_)^jf fi^'j-^ jl ^7-tl ^yJaJLJ ■■■ JLjJllc. A-ji^Ji *-A 

4_j^3j^?l A-ajLail A_hjS J Lajj (_Lj_^3j3 4_!Lv I^_ jjTl^uj-j11!I (_lLaj-<-u SjjL^aJlj 4_jl^_JI {j£. AjjLLa-JI J «^*^t - Y 

( _>.o- A J^ M.tl 4- 1 »^= C7-^ 1 "^ 



DC djM g n^aij SCR j>u«>itin 






IJUcLLa ubjjjtflj 




+ 
® ® 



( M o= A ) Jtf-, Atl 



(to- A ) J/^ All 



/ / 






T= 


4- 

® ® r 









(^.o- A ) J^i ,t,tl 

jl»lILjij Cj <jI^l!Ij A ji^j^I dry j '^ J-^-^J '— ^-*- u ^^^e^-uL' <-dJj>j ajj! t^ijtl (j-e. ».l_L<ru.uVI <*1 ("-auqj - 

. ^2jLxJI (T i Y) 2^LiJ»JI J!l<j ) ~oy.ik.us! 4_ajLHI 

4 Jjl LaoJI tj-t-j (jj"j-J 100 £2 ^Ij^v 4_<aj|JL<5 (Jj_^3JJ (_>_->o (JL-C I ^ tlitj 4 Jjl Laj -al JlJt" ml 4_!Lv 2_ - 

. 4_>I^JI ajU^J ajI^JIj 

4_2jJ_La]l 0J-& 7r\ <^3J V jJiJlisLS (J-t-I^SjUi! oOlV (Jj_5Sj] L_aL^3 J-l-C. JJJ-ajVI 4_jjLLaj Jl^- (JJJ=SJ Ju2 ~~ 

2 Sj jJaJ I g ji^ 



DC djM j nfeaij SCR jjiipJliH 






IJ U c L L a ubJjjKll 



. jjTLi.uj-:liJL! ^yvjLiJI J^— -'^ (j-« ( "l _ A ) J^— iSJb Lsj= ^yl^-tJI 
. G 4_j1_9_jJ! _^4 ^,^1! JjUJI £-^3j-!I j^M ^ajiaJlj K j>jisl ^-. II ^ ^ii! JjLUI tiWuVl (_aj_L*Jlj 

. (3-j-i-u I <\*-—* jjTu-uj-jLiJI 4_a}L<-u ^j^""' 01 ^jJ=l-«j K_ VY 1 (JjjLJLo (jyicj (^jJaLjj jIL^aji a I Jus-" > uLij 





<LL^rejJ aJlJc Tu - u j 



(1 -A ) JiAfl 
Ls-ajoJ (jLlul^jj .s^j^lj j>jjL=xJI ^jjb i_alj^3? ^-*r>j' j^ oUrv jjj^ujjLiJI ,j-a p^j J^-jj 

*_ia2i] 4Jb^cl] -ajLJeTu-uJ |_£jJ>-^lj J^a^i! 




DC djM g n^aij SCR j>u«>itin 






IJUcLLa ubjjjtflj 



^i jiflti^ C7 UaJI j^^i i J^ 4. 

JuiL<ij ( J-^jl! » t-iritl (j-o 4_Jb^>«j ) oCR (J-l^-iTuj 4- p^~- "*•"' II ^- <LjIjj-1I j^pLj flJL&LiTu-a _ ^ 

(Jj^ajIdJ (Jjrtlu LaJuu Lip_uG 

»_kJa 4_!L>. 4- SCR uj-^lj LjJl-Lc. jij_jVi jLpj SCR 4-j-^ cr^ 1 ' &y^ 6-° J-^ 3 o-°L_j^ " ^ 

. ON J^3j3 5JU- 4. jj^nj U ju^j OFF 

j -<Cu. u- a jLu jjuua^s *^a jjILui^jLjJJ <LAox. «j-2l.i (V - A) J <i ~ 1 miM 

: jl cu.p- LlSIo jLp^l i»*j] (j^ jl icjJa* ^jJ (ji^C V- A ) J^lAJI 4- ^UaJI 2jjI jJI ju^ 
IA jjiLjijjLiiJI 4- jut-^aJ,! jLp (j^LlI! jHj-<3? jL^*- Ml 
IG <j!^l!I jLp (j^LiJ j^j? jL^ M2 

VAJv jjIL-uj^LiiJI 4-J-^ 3 Cr^ 1 Jl 4^' O u W^ J-^-*-^^ jl"^ - * 





r^v 












Jl 


h RL 


J2 


M 500Q/5W 


J *1 


&) IA 


fl ,SL 


V 




L 




J 
R3 ^ 


SCR 
-2N1569 




R2 T 


IG 


( T 


5KQ p " V^ V " 


1 ' ^ t 














R4 A 












T 


1KQ 







(V-A) J£^l 

: ej^>.^?|j jj^sLul!! ~ 

5W U3jJl2 RLJa^JI ^jLla I Jul U 0.5W U3jJl2 cUjUil 

4^L^ U jl 2N1569 j>Lu,jjlill 
5W ^j^ «j^j 24 V <j-cL J-<«-JI ixijLLa Jljuiml (j^-Kj 

DC £jj.aj (jJ^. oj^ij (j^LiJI s>$»4 - Y 

25 V j-ftT^uja SjjJa j J ca a ~ V 



DC djM g n^aij SCR j>u«>itin 






IJUcLLa ubjjjtflj 



J1,J2 Lgj^J^tl J-rV^I 

BjJsIjJl! 25V j-dlcuil 3jJl2JI jJu-a^a J-^J 
ICj = ajI^JI jLu (jj^-ij ^-^"V R2 2j-l<TlU 4_ajLSil i U u r> I j J2 ^jj^=JI (J-*^j 

Jl ^J-lj^aJI (J-«^J 

- VAK Jl^>JIj IA jpVl jLpj < IG Jul^JI jl_p ^ J^= ^LS ( > - A ) Jjj^I 4- J^. - 

VRL ^jLHI ^ j^l 3 



X- A 



VAA 


IGmA 


IAmA 


VAK 


VRL 


SCRiJU 


25V 














(UA) Jj^Jl 
:^l^u>|(\- A) JjJujJI^-^l^jJ^Ub 
( Ijcvj^Ju^ - jm^)IA Jt,^l,l jlp- 

( ^jLlxU V — ^jLlxU ) Ljjjjjj ^4^-" t JLAj CJ$3 ^jLlxU J jIL-UJ_J LI! I 4^>* 3 £%-} JL^>*J I _ 

. VAA jJlx^LI Jl^v 

(V / aaj ) 5 Jjj^jj iJLv 4- j^i^ujjLill Jj* - 

j^Tu-ul j IA Jut-uaXI jLpJ VAK Jl^>JI jj^a J^3 S^'jJ ^JjJil!Lj R2 Sj-iiiU 4-ajL2i1 Jj - 1 

. 4_ajLHI pljj tiJj^S V jujlIc jj-ii-uj-jlill 4-j-^ (_,!£. fiL^a VAK Jl^>JI JJL ^^ R2 s^Lj 4- 



R3 



4_<ijS (jj-^xj jl j-^laII (3_a2 Jj^ajli! SCR J^sslj ^J lil SjU-^tl ^j^ „LlJ| j i&dLUfi 2iJi^}to 
. BjjIjJI £yj L42JCV jl Jll 4_A_Ldj LjJIj^^L-ul (j^<n JuJJjlS 2j-l^=3 

jji^j^LiJI 5JU.J IA,IG,VAK,VRL <> J^= ^LS ( Y- A) Jjj^I 4. J*^, 



VAA 


IGmA 


IAmA 


VAK 


VRL 


SCRiil^ 


25V 













(Y-A) Jj^Jl 

. ( Jjtl^. — J_L1^=J ) 5 IA JuL^all jLpi! 6ji>. 1 jLo - 



DC djjw (£ gSaBfj SCR jjjlmjJ&I ^UJIuAyaJI Tltc UiduLujj&JI 



(j_lL^3 _ j-u~=i ) Jl^>- J-&J CjJ^S l_£jl_i-uj V AK. jjTLt.uj.jLi.il ^-j-La (j\j Jl^>JI ~~ 

S (V _ <jls ) (J-i^ajlJI 4JLv ^1 jjTujijjLiiJI (Jj-=»<J (J-A ~~ 

J2 ^jj^^xJI J-^'^i - A 

ICj= ajI^jJI jLp gi-j-^a I j jjIL-uj-jLI!! (j^i ijl^jJ! i>j-il-s cdisa^ <_dJi JijvV 
.VAK j^Ij IA jji^Lill 2_ jLU jLoJI ^SIj 
( V/ ^ ) S J^j3 iJLv 2_ SCR jji^LiJI JljU Ja 

S dJL>. L J jLL m I jji La 

. » La-SJI Jl jjTu-uj^ 111 I (J^selLu-u J | (Jj.'J^~-^ J ' a * .' JJ-^-"J^^' <j- c - -i'^- "^' jLp » LaJal _ "\ 

'£- SCR Jl^j >n 4_jIj_l!I 2j-jt-i J irVql (Jj-^ajHU SCR (Jj-^cTu LjJlSUJ 4JLLlxl!I 4jj_SiI]I Jj-=3 _ ) * 

oCK o-c- j <^^ti i <n ,11 jljuI j«_j \j~ii ^— . iij jj_)Vi (j^> j— *^ a - a *j-^'-^ J t* i l ^" '" ^ ' "^j.* _ ^ 

5 (V/ *ju) 4_2jj_LaJ1 o Jl$j » t->3lt SCR Jj^y J-* JuiLij 



DC djM g n^aij SCR j>u«>itin 






IJUcLLa ubjjjtflj 



.Phase Control ^V'(^*^)i"JU(jLi^(jJfi^ SCR jilttjjL*)! t- A 

ij_2^=3 J-AAJ kl-f*- AC -S-VP_ll jLjili J-^J" 5 4" I jLJ ** (M* J '^'<* SCR AJ^-lJH ^J^Ijl-gJI JL»*$Jtl 

. ^^211 ^>>JI jLp 2_ A^Lseili 4 i^-i «ij 5_j1^_jJ1 jLp (3d>^ o-^j cJa^Jl (j-u-iJ '4r3 Rectifier jLpi! 
. (Jaj>JI *-a (jyJ'jj oCR (Jj^ajj ^-i-^p- -^-^p- a j A "* A f- 6 jj^-i-uj-jQJlI 4_l<jiLjiI 2jjI ^ ( A - A ) J^~ i '"^ _ 



^v 



^^T 



(A-A) J£^l 



VL Ja^JIj VAK jji^j^liJI <> J^= ^lc ^jll Jl^nAVl j^jj (\- A ) J^ ,t,tlj 




n 



IT' 



(1-A ) JiSlI 

CT Jui jl^I J^Luj J-^JI Jl jLlIJI j-*^ ( ON ) J^jUl 2_ SCR f j^ (a) JLuil a^Ij jj^j 



DC djM g n^aij SCR j>u«>itin 






IJUcLLa ubjjjtflj 



jj_^_i ^_a » U S 1 1 oCR (Jj_?e-u ( LujJij 1 oU - 7T Jl_Lc ) j a LaaJI (j-a ^^pJLI jj LsaJJ Jl^jv <_jjIL2j LoJlIcj 
. S JyJ^- (Jj^l ejj-i ^^pj ' V-H-t^Ji fijjjJI ( ^ ,^'\ <J}L>. j-tai aJLv 4- SCR JlaJJ Ja^JI ^1 jLp 

Jj-^jiL! J^u ji J_l3j OFF £_k! 3JU* 4. SCR oj^j Lajj^i 4j? j_j=jj (<\- A) ^vjli JI^-im.VIj 

Jj_3elu LjJljuj .jrt us J-c^JI (jr-lLc. Jl^>JI (jj ^-n Lg-L u SCR ^-j-ta cr^ 1 J-^ ^~* ^W J-J*-*^' *^*. UJ^J 
(3^>^ (J - * 1 • SCR ( jr lc Ij-l<_i^3 Uj-A- J^ijj J-" 1 ^*^' Ct^ 1 W>^ J 1 -* '^tl J^*- (J-aL=j >nm (Jj^ajHi! SCR 

Phass Control <^yi 

^j^l-lju 1 o^^— i . -i-ip--o jJljlssjs ,j_^s <Gj JJu *uj j j-ft Tn - u -a jLjjj J-«-*J (J-*^ l£> J' AC -S-ip-« jJuu^a £ya fljjJLtl 

. Ltl»c iydjli\j!S\ 

: ^-^p-« jLu jju^a *_a jjH^uj-jLjII <LiL**JI SjjI JlII ) - £~ A 

- t^ljMJciUijCV A) L ^A!I2_ 

c_JUJi Sjjjil < ;?..-<'< J>L^ *j(>Ji ^L*^- «c i i i iajj 1N5625 ^u^23 jjjIjlj J2 ^j-i^^ji Jjui^j - ^ 



.1 A (jl\jz>* i$J^^ eJiLs jLpJJ 220 V /25 V J^>- jj T J^a^ j-qUmJJ SjJlIII jJLi^-ia J J Tirnl 




p. -A) JliSl 



DC djM g n^aij SCR j>u«>itin 






IJUcLLa ubjjjtflj 



: i^ikll Jj^Vlj j^UaJI - 
5W Lj3jJ^3 J-*^i! 4-^sjLLa Ij^c La 0.5W Lj3jJ^3 CjLajLUI *-JL4S>- sjjljjl ^^JLc j-^aLutJ I j<ui " ^ 

5W L$JjJu2 4_Laij (J^^>JI 4_ajLiL<a (J I J-JLt-u I ■j'~~ ' 1 'J 

<— 1 J^— I 1 -Uj. Lt .t.Uj I j^^ _ < 

: DUlir.MiVljDLLlll Y- i- A 

ZjjJill (J-*^J f«U Jl ^JJ_^=xJI J )^*°ll _ ^ 

ICj = jLli!I jj'^-— j da>j R2 4_ajLsil . u ^. . xi - y 

jw (Jj^sJLl £^h»- ^-j-^ 3 c?-^ 1 2jL (i^?l juiLij <— i^!=L-m^.LLi.u j V I <Uj <islj Jl ^jj_^=JI Jj-aj _ Y 

(U- A) J^xAJI 4_ ejLiVl tf JLA ^jl 
^ylc jTu-cTiJ^a Jj^ajj J^^JI i^-j-Ls Cr^ 1 lJl 4^' JLJiLi J (— ij)"-- i i u^JL-mj^U <LjJL!l1I 2l_L2JI J-i-aj _ £ 

JL*_i}U i-j^ljj^^i jjl^v c-)3^3 ...jl_....jVl aljLJe."i_ 1 . u Lj R2 Bj-Jtl-ll L^jLllI j^jJlIj *Ja - 

jLu o^W^i S J-^ J-^=» 4- Vrl <J-**J1 4-J-k Lr^ J -^ JI O-" 1 ^ £_* a m ; n JL*_i}U Aj^lj Jllj (Xmax 

(jr ic Jl^>JI 4_<ijJ2 (J-tA-i-uj «_a (Y _ A) (JjJl^JI 2_. (JLt-iiuVl 4_j^ljJ 4-4JJ2 (_p3lj 4_4jJa j_l=3? (J*-" t*^ 



JUjiVI ajjIj 


J^kJI ^ j^>JI 


(IL) J^JI jLu 


(Jl * Mil ^Jjlj J '^~~ >l 


a max = 


VRL= 






JL^il aj^Ij JSt 


a m i n = 


VRL= 







(r.A) Jj^ji 



DC djM g n^aij SCR j>u«>itin 






IJUcLLa ubjjjtflj 



l VAK jj1^-uj-jI!l1I ^^JLcj VL J-c^JI '<- Jl^>JI *_<-ujt yj^ ,,.jh,,.jVi J jtid^L 

.C\- A) J^lAJI ^ JLuil ajjIj Js! 



(U-A) Ji^Ji 
. (>Y- A) J^ Ail 4. JU-^I aj^Ij j-^=f jlIc V AK jji^^iiai ^j VRL 



(H-A) Jlill 

Ja^JI ^lc Jl^I ( ju^ - J2j ) (a) JLuiVl Ajjlj ;.>Lj_> - ) 
(J^=! ) 



S iiLL-aJI fij^ljJI (_JJJ£. (J7 -A La " 



DC djM g n^aij SCR j>u«>itin 






IJUcLLa ubjjjtflj 



360 = 27i U*L^=JI 2jjjJ! cUj^ 

180=71 ZjjjJI. Lual 



V| 




_ 180 360 



X Cm i^jLcoj 3jjjJI <-LuaJ J^L jL^j lit 

X.| ^jLlxu Vjis (JLiuiVl Ajjlj jJaLij LaJiic <JljLvjjJL (JLslJuVI Aj^jlj 4-ajJ2 (_3-A La 



X 180 

XI a 

180xXl , NO 

:.a = = (•••) 

X 



Jli- 



^UjjJL, ^Vl J^lAJI 2_ JLuiVl oglj c 




DC djM g n^aij SCR j>u«>itin 






IJUcLLa ubjjjtflj 



4- (_£j_jjv JJJlJ j-aTi_i-u.a jLjJJ Ji -S-^p-a jLpJ (J-4-*J Cp-^J L^-C-'j- 1 ^ ' '■"'\~~- ^ 4_pLj_$___iJI <J_) L_=j j_>J, I ^J-Sj 



0Jl-£2 Ij_u__=j I— aj-C (j, U*~ Lflj^j j-gTi_i.a.U jLlI!' c_iL_=j_*^s 4_cj_wo] (jjjajwjl 

Aj-*1\ jl 4_c.j-.-clH 4- (3^^' p^"-" H t JUk Jit, rLbtJ (j^J'j I^L_-__tl ."tl^jU-.tl ^_ | j_*. 4.^-a <_-lL=jj_>J.1 

■ JM^tl 

Uil_=_a J_L>J 4_ji_jP=xJVl j_«-=>l_L«J1 c_jJl_U J_2Jl2 4_lcLLl<_JI c^LujP^aJ)?! JUta 4- (J^V JJ^" 11 fj 
p^"~ '**•"' ll ijl— lil 4_1a^jj ?T'-^ ^> f-^'J <J*~~* '"'.' <*-*-*•" ' "" dse-Lco Ij (jr c.l_L__JI p i -'>"ll 4__uJ_ui (JL*- 4 4- LaLi 
3jJlj2 4- ^^-i-fcHU AjL3eTi_i.uj (_P-Hj A_=_5ej_!l j—uoLLc *>_&l (j— a L^cl^JI < a l"iV <n oCivS <— iljj" > nj-jll!l j 

. s_s_Li!l ic.j_.jjlj iUJL»JI 3^Li_=lJLj <jLu--Jl! ajvLsJI ajuj jLIcj itup* ^Lj4_=xJI JL«_vVl 

jL_jj j > uzja (j— a 2j _ul_La J «ju £)] j-cj "-tl jl— J-JI '"" ^3j->J Jj £= i <a ' oLK j^J ^ujjQJI 4_La >-"^J 

4- ^^Te-JI I <3^<n o-ay I (joi-ii 4-j Rectifier jL*-i! ^ 3o^ jji^j^HJI J_«ju ^_p- AC ->.>p-a 

<j_a pj-lli I JLA ^-.c-i-ujg jjTi-mj^litJI JLt-Jul A-Jjtj 4- f*_=L»_l!Lj l_UJj (lL!j_2»iX! ) J-«_>JI Cr ic 3 j La U Jl^>JI 

Phase Control j^i-Jij ^yi ^ij 4- f^-*^L> ^^-_Ul 



DCeiK 



^f^ 



J(s 



.^J-U)^ 



u,L-VI « 



.jj( >r- A)j_^ 



_AJI. 



. Ja_»JI cjULa ^ JLtx^ll JIj=lAVI Ubjf j-^ii9 ( half wave converter ^^ , ^,^,' <Jt j^ ) 

VS. 





pr.A ) jiisi 
(JLt-^TuI <-j^'j 4- f*-=-*-Lil (^jj-Ls (j-cj Armature ^LhjVI j '^><* diLiLa *_a (J^ajj jjiL-ujjLiiJI ^jl t-^JsIjj _ 

VA edj__»J.1 cliLiJLa c _J L c j ,Utl Jl-^>JI 4- ^^n-te-JI Q ^n«ij T J-jI^JI ^JLfl SjJb ^U ,„ljj jj^^j^liJI 



DC djM g n^aij SCR j>u«>itin 






IJUcLLa ubjjjtflj 



(>j9 SCR 4_jL«»J ii]j^>JLl £-* u i-Ar J-^jdJ Flywheel diode ^_al j^JI ^Lo a , ,,j D ^UiJ! - 

■ xJaiill J I J^ajJI (j-a jjH^uj-jLI!! (Justly LaJiic J^^>JI dsLiLa '£- jJjlil ^ m^-i tJI jLjl!' 



DC ^j.^* 4-^v.tt ^UjJ) s^IjJI >- o- A 



Half Wave Converter 



<-dj_^»J,l ^-jJlju *CLj il*_p» DC tiJj^ta (jlj^^ ^Lcj-ui '£- *\^—txl1\} 4 t-ijiiij iAc£. fij^'-i £ _ A) J^-i mi! I 

half wave ) ,u ?q a_^^ii sj^jlJI <. 



^^a^x^UIm?* 



-H(«- 



AC ^^p_j3 jj i^><\ (j.- 
. (converter 

)L^t3 <jl (_._->o ^ja .^"itl Jiicj A-Lflla 2jjI-> jl kcjtUa h>.jl ^JlC O i — A) Ji=xA!1 4- 4_JLaJ<-!l SjjIjlII j-aj 

jjl jJI »_j3 4_j^.jL>. <_d}L<-uL 4Jlj_^3j3 f«Cu-m (j_^xJj 3 <-j_.Uti i^jiJI C3 _Lc o_iiu <jJ <_dj^»J,1 jf jLicVI £_ 

. ^jpirVitl Jtlc (jLxxl>JI 2_ t_£JLJ!i Jui*Lj J? s-^j til! jJ 



50Kfi 
Dl 

Oh- 



SCR 
' BTX30 



lAiL 



(U-A ) JliSl 

ej\$»»2!j j-usLi*]! - 

{ jje^stL^=3 1 Z V j-aTn.u.a tiJ j^ta a I JlJcTh-u I Jj^— ■ i ) ~~ Y 

.PNj^SLSLiDl^^LSLAl! - 1 

^jt_p J^jj 4_a1j^J1 ^L_D D2 ^LzlJIj ^JLcoJI SjjjJ! . h,r,\ J>U 0I3JI ^La^J Dl ^LSJ! :i]2oOLa 

. j-.Tiu.aj VI CjLaJLa *_a 



DC djM g n^aij SCR j>u«>itin 






IJUcLLa ubjjjtflj 



. jjalLm ivj Li! la 

.( > o- a ) j^lAJI ^ a =45 jbuii ^jij jj^ Ltx^ii ji^-,aVi ^ji - r 



VSCR* 



( ^o- A) J^lA JI 
. tiJjj>Jll icj-«-u cr^-J ^-J^' Jl^ MiVl ^yic tiJJi jJifc juiLij JLsuiVI 4j«lj 4-j^- " *- 

S dJLvLi-LLi-ul La J S diijv^ij IjLa 

V A J.^tl^u s^jtl JI^.~Vl laLS,jD2 ialj^JI iJb^^LuJ^^I - o 

<5 J^}Ll liU 

. ial jlsJI iL^c ^Lu -s_£>-j ^Jlc 4_!U- 4. VA Ja^JI l ^£. ^-jll JL=xuiVl *-<-ujl _ "I 



DC djM g n^aij SCR j>u«>itin 






IJUcLLa ubjjjtflj 



Full wave converter a^L^. ^>»e nr ^^ a „g-.^ti y- o- A 

2_ 4_JUaJI SjjIjJI j < -S-Spil jJi^all 3jJJ2 <j_a XO ♦ £ya J)l a" i >ij >±>-l>- Lien aJlscIj-uJ V S-ajL-JI ajJsljJI 

jL o ILm J (jl (_x_50j UJ 1 4 _ Li ^ a jj I i_£.sLjvI j^ Tn . u jj-1 lj.ll I a I JlJc T li-uLj (jy i-lj.3 t—ijuj-a ajJe Tn - u J 2j_il Jul aJJb £— 
<— il >iaaj £rt_j (j^jlj-3 CjJl^j <_ r -l^- J-oJI (J-ILa J^pJLI jLlI!' jJu-aji jn <i*i (j_^3 4_jJJl1!I J-^v UJ 1 <_i J_jJl<s 

(JLt-iiuVl 4 cia^j J j ?"i 1 (i j j^rt-i-uj-jllll (jLa ^LlILj ^^pJLI jLlI!' jJ >^a *_o <_jj_jjJLI (j_a ajJ^liil (JLt-iiuVl 

. Ajjljjl (jjtflj JJ.C l_4jl.S 

X Y 




(H-A ) Jlill 

2j^>>^!j j-lssLulII ■ 
50KQ i^jii-j 0.5W f ^^ 10KQ , 1KQ , 240Q < 100Q : oUjliii - \ 

0.47^f:^-,^ a - y 
. 1 A (y> jLpj -Z4v (^yi^- J-4-*^ '• (*£5-^ 3j tii^i - T 



.PN 



fU^oj^U 



DC djM g n^aij SCR j>u«>itin 






IJUcLLa ubjjjtflj 



. 4 i^niV it,l 3jJl2JI CjIjjIL-u^jLj (j_a A^j^L^aj La jl D lyCJU jjjj-u^jLj Y _JJlC ~ 

. 4^l^=j Lo j? 2N2646 •. UJT jji^l>3 - 1 
. Ljk^j ilai: j i 220V/24V j*** - v 

jJLlcjJ^S jl ^>. — £j-GL<J9 j j ' . ij^— i ■ ujlj ■ ..jVl jl ^a. - A 

. 2W 3jj^ 24V j^i^* jLp ^^ •. j^ji - <\ 

. ciL»l:iri/.,VljoLu.La]| \- Y- o- A 

JUfcLi ^j-kVl SLllII (j^J VA J-^aJI Lr lc J-^>JI olj_LUI jLs»f C7 JL^ JufcLi c_lj^=a . ri^Lu-ujf aljLielx^Lj ~ \ 
.( W " A )J^n ,MI fjc Jl^-, ^.Vl JJlA ^jl pS SCR J^JI ^ JL^JI 

VA A 



VSCI^ 



^j J_^JI ^ i^il JU 



( W- A )J*-, &J1 

i i.'u'al /- lr illJj jjjLJ JLAl iSia at-tilLU j aal SJLI j u »" ' (Jl ♦ iTu 2m 4 ja I j « i <~ - 
. ( 1-3.1 ■ ' aa a (JjjjsJI (jl ^— i I jj 7-1 i i gaJ ,1 a»l <<-»j SjLjL al ) ijJ i^a»JU ic. J-"-" 
4 iil"-^o «ji JLlCJ ((_^,D ilo-liJI (j\J ) J-a-aJI ^-J-^3 (jylc JL^j>JI (j-"^J DC TtJjjG (jT lc. jjJ-*ILJ jAJ I 1 1-> ji^>l "~ 

: ( £ - A ) Jjjl^ji 2_ jl^jj 2jiiLU! <^l j^, 30,45,60,90,120,150, ju_i! L^ijJ 



A 


30 


45 


60 


90 


120 


150 


VA 















( i- A )JjJ^J( 

Jjjl^JI ^ ^U-Lm^l V -AI - £ 



DC djjw (£ gSaBfj SCR jjjlmjJ&I yUJlLAyaJI Tltc UiduLujj&JI 



Summery ^^*J! 

aMis 5Jj PNPN ^LLtL j_.jf ^ jj ^"j j ,^;r SCR -j^-^ti ^^u ,„ti j^^ii - ) 

jLjj jj—4-1 OJN (J_^3jJI Jl (J-j^rtHJI 4_!Ls. ^_ IJljv L*jj_<-u L>-LLLa 4_hTuj 4_L3L.u-u jjTLi-uj-jliiJI _ Y 

. jLp j^ V OFF jJaiJI i!U 4-j j-j^ 
jijjLj=ii! 4_._..,.lIJL y-»o j>3_jVi jj ^>j Laj^_ui Ja ei Firing Jj-^jill J I SCR Jj-stb - V 

Jl^jv J)-!. 1 ^ 1 " 1 .' «^i-Jij ON J_^3^JI J! OFF «-La2JI (j-a SCR Jj^rel! Ajt^Jt aJlscIL-uj aJlLc - £ 

. \j~l ^— . II j 4j|j_JI £j^j LiL=i jLjjjj (_f.t.ul_La (jr aL<5l 
. j is\'<»\\ j_yic p^~* — - ' t£> ^\3-~' ' * *"' ck'- 1 " 3 ,?-'-^ (j)\ oCR (Jjrelu (j) Jsj_*_*j _ 

*L2j)M jLp jVj-c .jjjI gaJlj jjJVl jr^ j)L_pJl J_Sj J? t_^>o OFF g. L2U SCR J>rt^ - 1 

£)_c A,K i-SjjJa (j^-i jl^>JI J_2j j? (2-10 mA ^'j-^- *L2jV1 jLp SjJl^JI Ja ■■■y^ jji^jjlii!) 

(j ^J-Laj (j-a Vju Jj^LLal '"'I ''■*;''* 4-jt_JjJt (J-L<_iTuJ J ' ^- qj 4_jI^_l!I 3j— ii-S ^_ BjJl^JI Jl^2 (J-JlSIl! _ A 

(j-<3 J_l_=3l 2j_U_=3 [ft-{ Sj dlljI—JJ (jy Io-J J-U-^I JlJ>-Ij (J_<5 3j-L<-I^3 < J 2 1 <JljljLjIu JjTu-UJ-j Qj I » ' ■ s3J _ ^ 

.100 A 
DC Chopper .-.i.uati ~2_ 3 - ajL^JI j^Ijj> - SjJlSJI 



DC djM g n^aij SCR j>u«>itin 






IJUcLLa ubjjjtflj 



jLp 4. ^^IJL, j^Vl jLp 4. ^^III ^ SCR ^^^JLI c^j^ij.Mtl jlx^II 4.- 1 

a-jI^I jLp 2-iLj) J^a 1 .5mA <j!^j jLp jtic 200V i^jL^ c^Lai jLj^Jl Jl^>. «l! SCR jjIl^jIj - Y 
( jbjj - Ji ) 200V 0*. ^UVl jL^Vl j^ <jps 5mA <^l 

< L«-fls (j^-^J-^ 1 g-k-flJI j^i[ (Jjjuajill £ys bCR (Justly _ V 

(_U^3j 4-JLs. 4- j ij!u-uj-j Qj I ' ta a >ij jJt Ijj ( tiJLtxi-aVI ) ^.IJLVI jLp _ 1 

SCR J^J jL^ lit SCR JU_iV fj}U1 X s Us;tl j^ Jl^>JI j^ L« ( \ <\- A) J^ A] I 4. _ t _ J 

S 20mA 3jjl JuIjj jLu] ^Lb.0 (J^^iiJ ) JLui^U 




(U-A ) jSiSB 
<jI_jjJI 4- Zj>j^<tU «jJl2JI (j-u^lSj caj^ ( V - A) (_U=lA!I 4_JuaJI 2>s! Jl!I 4- " -*■ 

0LU.VI 
Ji - Y IG ^UJ! - ) 

. j>jjIj=xJIj ji^j^l iyu jLlI!' g-* 3 -^ — -ij3L=xJlj j_jJVI dry j '^ *j->b J-" 1 ^ _ ^ 

.s$&J jLp Jaf - o 

jLpol 4- S>1*^' J-*^ W^L^ 3 X,K 4 U?'(\\ jr)_> J fr>JI (jj ^aJ <jl (_._->o JU_Ju>U SCR Jj^clJ - <_J 

. 20mA BjJls 4_)I^JI 4_jLjjJUoV L^L^ uj^jj ( 0.7V tgjL-^ jl^j-^l ) (Jr ^Uf 
VX =20mA * 150Q + 0.7V=3.7 V 



VGK j>jjL=xJIj ajI^JI gru Jl^>JI (jnji?" DC ^jJ^i ^yic jTu.ttTLl^a .»! jiidL-uL 

jjTu-uj-jliiJI 4_jl^j 4- 2 s j 2 a 1 1 BjJlSJI 



= Ig*V g 



DC djjw (£ gSaBfj SCR jjjlmjJ&I ^UJIuAyaJI Tltc UiduLujj&JI 



*.L2jVI jLjj Ijjo 

( ^MUVI ) JLuiVl ^jlj a - 
^UVl ( Ji^UI ) jL^VI j^ V B rf 

( ) jlvIj oL>ol Ig_ jLill j><u SCR jjIL-uj-jI!l!I - 1 

. Orr * La-flU jCR (Jjrelu 4jI^jJI 3j-ii-S (j^l BjJlSJI J '^>*^ J_Lcj (J-Li^a^Hi! jCR (Jjrelu LoJulj _ 77 
(j-t-J ) jjUjjijjQjI ^_ 3j>j Hall 2jJlSjI (— 1 Lma » 1 ( \ '<<-—> <u < ^J*" - ! (J- Li ^ a jj 4jLs. ^_ jj Tu -uj-jliijI (JJ^"*»J LaJ-Lc _ V 

. (V- A )J^=^UI 2_ <JUaJI s^SIjJI 2_ ( jjSl^Jlj jjjVl 
jjTi-mj^litJI '£- I a j 2 a U BjJl^JL BjJl^JI oJLji ujL^j L&> S_al ^"mU cjJlSJI u.m.->- 1 (V- A ) J^— iSJI 2_ - £ 

SS liU 



DC djM g n^aij SCR j>u«>itin 






IJUcLLa ubjjjtflj 



3A J| 4A<><5 jLp Jjljl^j 12V jl^^ SjL^ ^LL^ <>^ iJuii Sj^Iji (Y* - A) J^aAJI a s^SI dl 

. (J_<aL=xJI (jja^iTai! AjjLLijJI J caj LoJ_Lc LjJl AjjLLijJI £^t (j^cilaJI J i ^> qj L^JI ijjljjl oJui (j^ajl uaj- (j-<5J 




( U -A ) jLiSl 



aj^Loj^. -i^b D5 (^jlj^v t_ij-cxLxi ^^JLc c-t-Luj 4A q^jj^i L*jLp Jj*-*^ D1,D2,D3,D4 cjIj^IjJI 

jLpJI <_jl_LxLV (jJ=L^JJ K_l 4_<3jLSJLI *_<5 ^g j I^J jTu-ftTlJ^a (J-Ll^a^Iu (j-JC-lTaJI jLp (jjjLjS ,j^~ ' < ' 3A «LL<l-l£ j^JjlJI 



DC djM g nSjeaij SCR j>u*jjtiH 






IJUcLLa ubjjjtflj 






4 ggjl 4_Jbll aJLc 4_!U- ^j <QiS3l ijjj\ f.\&\ ij^i-ujua *La] (\) 4_a}Lc j-xis^J tii!j>j ^1 JJI ^-ll1"l!I 

. LiiJju i^aLiJI ^L^jl 2_ ( x ) «La}Li j_^ 3 n Wilt 




(JJlvjJI '-< ISjI (J^i 


^^' 


lil^n 


Lu)^v 


V 


>T^ 










. (JjI Jl-JIj j LsaifcJI 
J (JjiLlSJI fij^jvl al JlJcTli-uIj i La j ' a J (J-Lua^J ■* J^J^~ ' _ 1 

. ' ■ 'J^— 1 1 u^lj 1 UjVI 

. 2jjI jJI J a.e *_a '"«! ...Ij^tl 2 flj| La aj jljLIUJIj '"<! ...Ij^tl - 



-ijjJll ZJlclL^j Vd;^ 1 - iL) y (3^^111 Jjli) ja£. jl LjJ^. jl V ^jU-VI OJL^j lit t ^AuLdUil 



DC djM g nSjeaij SCR j>u*jjtiH 






IJUcLLa ubjjjtflj 








/ / 


: i.»ht| 


• , ,tlUt| p...l 


• (_-v 




V : Y : \ : 4jjL>dl *J3j (_<JLLlJI plj 




a-^lSUji ^vj-i 


4^jjJ1 


^Jjri"'' -ij-tJ 




Y« 

^0 
^0 

Yo 
Yo 


. cjj*\ jJI (J^c *-<s ^L-uLJiJI i2jLLa-aj ^jLIIJIj ^L-uLJiJI _ 




\ ♦ ♦ 


£j*><l\ 



oU^M* 



DC djM g nSjeaij SCR j>u*jjtiH 






IJUcLLa ubjjjtflj 



uU^^_, 




■cv'irfl ll ULljiiJIg .cvinl l pilnlll nnlnll fi q 1 1 






•5. 

1 



(Uluii^l^jj 



s^L^V! s jui 4- ^=L5tnJlj ciJL^pit 




tail Utl tJf$i\ 
3f LdVI SJlu ^(aSjtUljdbjUl 






IJUaLua uLJjJt&JI 



^jls j >^.;t^ cdbjJIj ciJL^pJl ^Ijl^l^Li s^L^VI zjlj.^c^^"^ ^Juc 2 j^^ ^^ * <k$lWI 3)1*4*1 1 

^bpl] 



. tiJLpJIj Jj^xJI (j-a J=s (jyic- -J^-^-I' O- ^ 



- 1 



L .ULpJIj J^JI ^ J^ ^ L^jll Jb 



iVl - 



. JLsuiVl ajjIj j_L»lb LlaUI B^Lil 3j_<i I§_j_<jl1!I SjuiLi/3 - T 

. » La 2 1 Ij (J-Li^a^ItJ I *.L(jI tiJLj^lJL! 4_p. 1 " a 1, 1 4_jjLj_£j=iJI (ds^i^Ls-a) i _ya^\ Laa^JI <j-L*j _ £ 









44.144 



C^ jUl jLUl 4. ^^n-te^l j*3jj . OFF/ON Switch ^1'^^ U^i* J^= J^^u ^^ SCR p^^ti 

. lL^2 JLvIj «L>ol 4- jLpJ' JJ^ SCR ^j^>^t I ^yj^aJu-JI Jl^^XI 

jL_jl!l diL_=jj_5tA 4- rt^-*^— Itj «jlj_>JI 4- ^^-*^— II j z»l_ loVI 2j_j< 4- ^^"*^— tl J-^ 3 AC -i-ip-^o 

. AC Motor jjpil 

4- ^^~t*-LJL! 4 jl or 2j_sl.S J_jjaZu aj r? i i u 3 JuvjJI aJJt 4- J 4 I^i > njILa jl 4_<ia_iiie_L<j <J1jIjJlaj tiJLjpJI « i '^J^g 

«^JLj^U I Trigger ^-jl^J j .^i*^ LdLjJI AjLieS-mim aj^IjJI ojl^ 4-j ^W>^ ^Ij^c-"i-^L> s^L^VI 2jL_<i 

. tiJLjpJI 4_jl^j «_a (jyJIjJ (Jj^ajj ^-^>- 
(Jjjia (j_C 2*.LtisVl 2 J_ii 4- f«-^a-sejj| 4 j<7j^^ — i c JJb\—u±Aj <— lj^-i m^lj-mjVI jl fla» -a I J^a-" miL I nfi'ta (J-^ 3 

. tiJLpJI (^MUI ) JLuil kjlj 4. ^^IJI 









iduLugj&l 



£-"».*» 



~ *\ ) J""") iSJtj ' (jl m^— iLatHag i^j'j-J (j^LuajdO Qdjij?" ' "J^ 1<-*J-H ^tP* O-^ (^I^~ij tiJLj^lJI 
till JlJj .S.SpJ.1 jLllU t-LLL«j=i (J-<J-*J ( <— iLLaJa?) i—alj-La? 4-j^Ij ji j_ua_LC tiJL^JIj < tiJL^lJI j-ajj '.'J^~ 'j" 
: (jr 4 (jJL^lJI i—aljlalj < - i -^H- a jL^ 1 (J-**^ Lr^' (JL-*^"^I ">J^ *rr A^-T*lj11 -ajLJeTu-uJ 

(Al ) 1 jul^JLI jt (MT1) 1 ^o^jJI ^>JI - 
(A2 ) Y jt^tl j! (MT2) Y ^^jJI cJsj!*]!- 
G Jbl^l- 
MT2 t^G ^1 

(A2) X I 



N | 
"^1 


p 


-N ! 


^f- 


p ! 


p 


w 



MT1 

(Al) 4 4 2 

(Ul ) Jlill 



» J*- A 



I 



jl j-aj Jl^-o J 



»Ji*- v E0 



VA1A2 






tail Utl tJf$i\ 
3f LdVI SJlu ^(aSjtUljdbjUl 






IJUaLua uLJjJt&JI 



. Ijl». 4_JLc ixijLLa ^sL^xj jujiicj OFF «-Li 4_!U* - Y 

(J_LJajj (S-JaAstitl 4_ajLHI ) J-L^ajlll 4_JLv ^1 (4_jJL*J1 4_ajLH1 ) » La2JI 4_JLv ^ <_fJL^l!1 (_J£>><J fUJJ 
(Jj_^3jlJI (^1 tiJLj^lJI (Jj-^eTu LjJljuj ^^— i-fclJI <— 2j-La (JlLcJ (_yJI tiJL^lJI 4_jl^j (jyic. jl_p 4 <>> n ^\ j.tk.us jLj 

. j^Ta.uj.jlii.11 (JILa j uzlal\ (jyic LJ j-<3l-J ^1 JuLaj 4_jI^jJI ^jLa 

oCJv L^-Llso (j^i-31 tiUD (j-a j_l=j? ^'^ J^J-^ ^^dA" P^^*^ i>^^3 ^l^' lA* 1 ^-^•J- a 4 ,'r> \'A TT^ixJ i_£Jl!' 

.I H cjLoJI jLp (^ «Lj£ jU! jUlJI J2j jl t_^>o ( 4_JIjlII 4^jUJtl ) ^Ustl SJUJ LdLpJI Jj^tlJj 

1_ljj_Sj ) 4 l^i 1 ii^ILa 4 ojfij <J1jIjLjj (jr Io-j 1 A (j-a 3j-L < _ i ^ a 4_n_jJL jl— *3 jj-q T u tiJLjpJI j-^aLLc « ( < ^>" B^Lcj 

jj -v j'q^^'l:''" SCR jj^.j^liJi ^^u^xaj ^LaJi ^ijjiiJi J^^b V tiJLpJi jf ^f (lOOA^ jsf 

. 1000 A <>j^=i ^jLp 

til!JL^3 jc-tiajj^ (J_«i^»Jlj jJlj-£s!I (j_a J-^3 J— a tiJLpJI (Jj^ajlJ 4_j_^uL-u^?l iJjJil Jl!I %_Jsjj ( V - < \)J^-i iSJI 

VAC 



J-»J 







j ) 4_jJ2j_L3 L^r 1 ^ 1 -^ : ? , ^' J H''13 ^^-^ 6j-L<-'-a 4JLajlJL<J •»■ _■ ' ^>" (UJN) (J-Li^ajHi! tiJLjpJI (Jjrelu LoJiijL2 
jLjlII I JLji 4_<ijSj Al < A2 4_j£jla (j^j IJljv j_u_^3 jLp j_<wj ( tiJL-cuaVl Jl^>J LjLcoxi Ij-l<_.^> Jl^JI 

. Ja^JI 4_<ij2j .SJitsSj 



tail Utl tJf$i\ 
3f LdVI SJlu ^(aSjtUljdbjUl 






IJUaLua uLJjji&JI 



. ( L^jLicLia^aj 1 80 Aj^jIj 4_La Vd>^ ) 

DIAC dbdJIT- <\ 



=^UI ijJl ^ £_* J-^jj d-_p. (Triggering Device ) ^-jl^JI 2_ ^ , 



(£- *\ ) l L^l^UIj (_pUlll ^jlUI ^Lu jf <>L>oV1 ^Lu ^juiJI .}jjIjlj I <\'' L 



^ DIAC ^LjlIIj 

tl/Jj tiJLjjJI j-aj Tc-tijJ 



32V J! 28V tjt-j La y-jljio jLt^Jl s j g >^ <-iJLjJl!I » I ■ ^"j 




(i-1 ) jLill 



tail Utl tJf$i\ 
3f LdVI SJlu ^(aSjtUljdbjUl 






IJUaLua uLJjji&JI 



^jJoLjj jJJ-ajl A I JlJc T li-uLj J oLK J^ Tn -uj-jliijI ( j^'V^ 4_Sj^i3 (jauljj tiJLjpJI ( j^"»-q (j^"" 1 <IJ 

R x l JL>dl ^j^pl ^ - ) 

(|0- < \)J^-i tfoJI Ig_ I o^ 11,12 ljILj^III] (j* i "j\pl ^jrl^j-LaJt «-jQ jTu-ajVI ^ i n^a J-i^aj _ V 

.GO 4_jJLc 4_ajLiLa jjj-ajVI fi*-lj^ ^,1-it" (j) C-u>«J 
a , %. A -^- ', a 4_<jjIJL<j Jl jjj-ajVI S?, lj-£ j-i-iTuj £)j u>j (j 4_jIj_l!Ij 1 2 (j**-^ J '^^ 4-Lcaj J t* I _ T 




r 




(<_J o _1 ) JliSl (1o-1 ) Jlill 



tail Utl tJf$i\ 
3f LdVI SJlu ^(aSjtUljdbjUl 






IJUaLua uLJjJt&JI 



. ^UX 3» Lwi) 3JLw ^ («S^kIU ^UUaJt SjJfJJf o - A 
RC 







J 


\ 






lM 


r 






J 




(X) 24v/2 - 21 


> 




L 




«» A2 


£ 20 V 


CI z 


] DIAC 




AZ Trie 






w 


G 


<> Al 



p-1 ) JiSB 



50k n z^j^i i^jL^ R2 - lOKLcjL^Rl - 1 

0.47|if ^ii^Cl - Y 

1 A jr> jLu 220 / 20 V J^ - r 

2.2 W ZjjSj 24 V JUL - 1 

1 A jLjj 40V ^ J^u ^Lp - o 

1AjLlSj28 V ^c Jaxj^Lj - 1 



tail Utl tJf$i\ 
3f LdVI SJlu ^(aSjtUljdbjUl 






IJUaLua uLJjji&JI 



OJ-& I§_j dJLjj3 a I jLJeTi_ 1 .uL y| i > ^ a S^Ltisl SJlJu I§_ ^J=Lrcli! 4_JL«jlJI 2jjl-i TcJajj ( V _ *\ ) J""-! mi! I 







(v-i) jiisi 

R3=4.7KQ « R2=250KQ or200kQ< R1=10KQ : ^UjLiil - 

C2 = 0.02|iF « Cl=0.1|iF:^ Ui^l ,l- 

40-60W L^al JUL RL J^JI - 

. 3A CT ^ jLp jA^tijj 200V j^ ^lc Ja*j ^JLjj ^i j! T2302B : Triac cdL^j - 



.32A L 



jL^Jl jl^>- ji <_dL.> (^1 jl TI43A tiJl^jJI 



Diac tiiLo - 



I jl^ Jlo j^jj ^j (it Earth-Isolated 1 15v Source L ^j$\ Jjjjuajjjz* j^La Zjjia jju^a - 
1 1 5 V j> v^ £j^ jl^v ^i Isolation Transformer <Jj£** J$** ^ 1 jLiiu.! - ) 

Ldp—Ju-U l-3j LaJI J— '^>J fQ-J 115V -S.3p-JLl jl—jlll j J i^aill^ t-u? 4 uWqj.L-"cJ - Y 

. A2 ^u^jJI LdLpJ! l^jI= ^ (^jVl ) 



tail Utl tJf$i\ 
3f LdVI SJlu ^(aSjtUljdbjUl 






IJUaLua uLJjji&JI 



tlJLpJI <j_<5 J=3 ^yic Jl^>JI JuiLij '.'J^— .. .!_... .VI a! jjeTo-uLj R2 Sj-Juil 4_<ajLHI £-j^ ^^.v ~ V 

tiJL^lJIj J-oJI (j_<5 J-=3 (j? - ^ 1 ^-^3^' (Jl^-i mi VI f«-<-ujl j4J . (JLt-iTuI 4-Jjtj (JSl (_i_i.ar>Jj (JjJ^-Jlj 
*U-2JI (Jjfc_<-Uj (JaJ>JIj tiJLjpJI (jyic Jl^J>JI (J^jLlSj <!k jluu£tly& A I JlJcTu-uLj T^iJI Jl^JV f-LlJljI (_txxLvlj 

( > - <\ ) Jjj^jl 4. 

: JLsuil Ajjlj (JJ9? Aic 



a = 


0».jXI J^-mMI 


Vp.p 


J ^? JI o-"^ 








> l 






J^sJl ^ a^=JI 


' 












< 








^LjpJI^ JL^»JI 
Vm-A2 






► t 












\ 









( 1 - \ )jjju>jl 



3f LdVI SJlu ^nSjtHljdbjUl 






IJUaLua uLJjJt&JI 



. (Y- <\ ) Jjj^l^^L^LiJIJ^^j^LpJI^j 



: (JLsuil aj^Ijj-l^I Jj£. 



a = 


(jr? . J tl J^^tl 


Vp.p 


J ^? JI 0-"W^ 


J^JI^a^J! 




► t 






' 




Vm-A2 




► * 






< 





(Y- \)JjJ~J\ 

( V/ *JtJ) S Aj^Lu-la 4_JUaJlj ^-jil SjjjJI u hi^\ 4- JL*-^' "Sii'j J- 4 ~ ° 

5. VAX 

4_j^lj ( jr JLc tiUi j_uLj JuiLiij tiJLjpJI (_ T -1-C ?"L^>«J (j-o '-^f -0 *-^'- <5 <_>-"J ^ La i ul^j tiJLjpJI Ju^_<Iu aJ2 ~~ V 

J^M3 liU . JLuiVl 

S ^Lm^VI v n^l 

fi^Ltial fijji (jyic tiJUi j_uG JuiLij ^ailita (JLslJuI Ljj'j (jj-l-C (J j tr*-r-\\ I\1Z 3j-l<TlII i^jLSil I§_j_i£. _ A 

S juiLij liLo LuJlJI 



.4-lIc 2 a j S a 1 1 BjjiiJI (jjjLjSj (J-li^sjj 3JL>. 2_. jj^-— j La jiic dJL^lJI 2_. jUI jLjIJI ^yuL^al _ ^ * 

RL = 

. 2jjIjJJ 4-j-iLj 2j-a BjJlSJI (J-^j ~~ 
uL_t£. (JJ)^"~m i-u ^j aJI 0J_A$ 4_lo-U B^l—Jal jt £—\\ ^ \c J <^>-hj ii._po 3j-l<Ti_U 4_ajLSil Jaj <isl _ 

V7?L = 

VRL _ 

~ RL ~ 

dJLpJI £_ S _ajj J? <7 1, 1 sjJlIII (-..-■■i.l^? - 
P = / xV = 

Ja^JI (jyic L^j il\ all i ii 1,1 BjJlaJI _ 

PL = IxVRL = 

^jLHI 

^Lii^VI 






Summery ^^*JI 

M_= 4- j 1 -^ 1 J-^ie ^-^ oL^VI ^L-u j^r.-^j.jiiJL) L^i <_,« ,,.j ^aJlj Triac LdUpJI - \ 

Jl^p-a jLpJ (J-«-*3 (_yJI JUjv^/I SjJu2 £_ A^-i">eZll tlSLpJI aJlscIL-uJ ~ Y 

tiJLpJI <J^ *-« (J-»-ajj ((J^LLal ) ?"J^ <>J->^ aI JlJcTli-uLj tiJLjpJI {Jjlusjj 2— f\' i ~~ L3fclll ajj _ T 

J 1 /' JJ^' J' VTJ ( '^'j/^ 1 J 1 * '^ J?' 3^ H ) on J.^jtl J I ^Ustl ^ -^l^-tl Jj^-.t - 1 

(l-^UJ! ^Lo j.^\ L ...\\ ^-LlLo ) SBS JfL» tij^'^l ^JiiJI j-^Li^i Diac cdLjJI aJu^l^ - V 

100A (j_a (JJ2? diljLjl!! (_£? 2 La i ujj ^ <JliljJu2 ^lv ilaL^ab^llI » Llj3J Laj^e _ A 



tail Utl tJf$i\ 
3f LdVI SJlu ^(aSjtUljdbjUl 






IJUaLua uLJjji&JI 



<JUn S^Sb ( A- <\ )J^=^UI 
VAC = 110V jjpil jJl^LI j^ ^L^, bl « VBO=32V cdLjoJ jL^VI j^j 




( A- <OJ^*All 



60 (Jbuil Ajjlj JlIc LiJbpJlj J^^JI £ys <J^= (jr^C. ^^yJvjJLI J^-i ifoJI rfU-ujl 



io Ua/i |1<x / 



VLa] 



(1-1 ) JliSl 



tail Utl tJf$i\ 
3f LdVI SJlu ^(aSjtUljdbjUl 






IJUaLua uLJjJt&JI 



S 30V JL^v (^i jJ^a^j -i-i>ltl jJL^ail Jljuluil JJr. i±^»o libs " Y 

. ( Off ) £ k2JI JLJl^jg-JkjM.j J*a»ll J) ^knJI^LpJt J^aejj^ ~ ^ 

s liu - r 

((J^LLsVl ) JLd.Ji>U tiJLjJI Jj^elu (jJ ^LlILj tiJLjJI jLi^Jl J $y <j_« JJal -i-ipil jJ'^itl Jl£>- jV 

Bj^IJlJI (J-«-*3 rfj J ' LaS-U (Jj_^3^J J_ftJ J J_»^3 1_L»J I A-l£ jjjO Jl=3QJI JlSUJ 4JLLiji]I fijjljjl j J fl " JlAJ _ i 

S til!,!! 4jl3$1U <_il_u^Vl (_,_& La 
jLa^JI J $y {j-A j-t~i\jj ir)[\ J $y ijj) ^-ij (jf (_>. A - t £ .S.SpJ.1 jJlj^sJLI Jl-£>- 4_ «_»J2 (j_^J Jl^jG _ I 

cdLjJI 

2j-l<TlU 4_ajLail 4-a^L.u £ys Jl=jG _ <_j 



tail Utl tJf$i\ 
3f LdVI SJlu ^(aSjtUljdbjUl 






IJUaLua uLJjji&JI 



. UaiJU 



( x ) jt (V) g^ - f 



. JlvIj oL>ol 2_ jLjUi J><W 4JI t. 



. SCR jji^liJI <uiu cdL^I - ^ 



. Ajl^jJI (jyic lUi?'^ 4_L>-J-<3 <— ll lull's 3k\ JuJdL-uL tlSLpJI (7-JlS ) (jj^Lisj (jJ=L^J _ Y 

. o^rv jjTu.uj.jG1] 4jIj-l!I jLp (j-a j-l=j1 4jIjj jW-^ ^hiP^' ^'-'^ _ ^ 

JU^Vl SjJil 2_ ^Vilt UuLJ ^ jLJrl , ,,j til! JlJ jryiUJVI >L^= 2_ jLjUI j^ DIAC tlJLjJI - £ 

. -S-ip-3 jLpJ (J-«-*J <_P-JI 

(JjjjIL^jjG — LdLjpJI ) AjLJelLiuj 3j_lj_^3 <>jJ^2 <— ll i -^-^p- jl-A 1 (J - *-*^ (Jl-*^' 'J^ 1 -^ ^r ^^— i*fcHl! _ ^ 

( (j-l i o^sl it!La (j-^JJljTt/i 

( C7^j>"^ l| rLli-a — ^Jjl^aJI j i^o^= ) SjJjI JiJI 4- tiJLjjJI AjLJeJLmJ - Y 




(n-1) JiSlI 



Vbo = + 32 V tiJL^JI jL^I o^v J? ^^2 ^lc 

60 (JLiuiVl AJjIj (jylaju >^po AJa j u >> a dsLajLSilj < ^"^-i 1,1 *uJ2 C^JL=jj 

VBO= +28V 



tail Utl tJf$i\ 
3f LdVI SJlu ^(aSjtUljdbjUl 






IJUaLua uLJjji&JI 



jl ( _ 3 _jj^-^3 y-L ca^a B^LtJsl ^_ ^i <: — i -»•" 1 1 4_jjL«JtJI 2jjI JlJI oJl. $j 2 SI qj i ■< V Ij 3 ■!. "^ ' ^— * ' J * " ' ^ '•*-—* < ' 

P2 



o- 

220 V 
AC 



Rl: 2.2 KO 0.5W 

R2: 6.8 KO 0.5W 

CI: 150nf/400v 

C2:33nf/250v 

C3: 150nf/250v 



% 



PI: 1MO 
P2: 470 KO 
3.5A Jj^Fl 

Lil»Ll 

BR100 ^JDl 



BTB04-600 or BTB &±fi TR1 
06-400/BTB08-400B 



^UUauL^> 



rfs_»^2 .S^ac (jyic 1mm 4 tt-iria illlm al JlJcILjiL ( (jfujj (Vitl .sL^I cola (jr »-<-uj ) < h\[\ J-cc tiili 



till -i-Sj-3 J -ilflj j_ik LI ' h-iX \ J CI ( a ""-— 1 1 ^ a-ilaj diLaJ ^l^jv tljLi! -SJ^JUJ 4_<uJu2 3 Jjl LaJ (j_a 

4_JJj^J=JI 2 J j^-N 1 Lj'ajJ-J'uJ L-u-uiJ ( _ 3 J_!lj (J-t-ia^iil * La-Sj I (j-<5 tiJLjpJI (Jj^ta £.l_<jl ijjj^itl JJ^IjJI 

JjjJ_L<^aJI (jyic Ci-Juj (Jj^j-iIaJu I o^— i j JjJLLa cSJ^ 1 -"^ 5 ^r / t -" 3 J^ ^ **J. A 4jvjJ (jyJLc 3j-il Jl!I J j a " Jlju ~ 
220V jJU-all £ys -i-ipll jLjl!L> SjjI jJI 4jJl*2! rjJe* JL>*Lj$ Ja^-JI J-u^ll IA-iS 
. (jjJil^aJI £ys Bj-LJuil 4_ajL2il ftji ^'j^! (Mii ~ 

^Lof j_x^>LulII jl A_c3.tla.tl a^v^JlJI (j^l^Jd V? t_^*^ til! JJ 220V ij^ljJI ^^JLc ->>$^]i p] ^ ...m V- 

. 4_tjj_$.=j A_ajLt^aJ (_)l3j_»Iu 2! (jy^>- BjJlSjI (J- li ^ j jj 



tail Utl tJf$i\ 
3f LdVI Sjlu ^nSjtHljdbjUl 






IJUaLua uLJjjt&JI 






1 JUfc Jl *£=>[ 4-ta mlj 

4_c4il 4_JbUa aJLC 4J 




4.11231 (^ JJI f.\^\ ^^i-uia aLal (v) 4_a>Lc £-^^J tiilij cp'^' ^l1"l!I 


L^^J 




BJljvjJI '~. ISj| (Jji 


^^' 


lll^n 


Lu)^v 


V 


>T^ 










. L^aljJa! juJl^jj tiJLpJI (_yiirt2 - \ 

(J-l^-iTuj <— i^LoLa^ (jyig- (Jj teasel! <— iIJLlJI Jjl Juv al JiielLml - Y 
j (JojLlSJI Bj^jvl a 1 JlJcTh-u 1 j i La • < h j (J-Li^ajj 4_jjLi^3 _ 1 

. ' ■ 'J^— 1 1 ujjL 1 UjVI 



t_jjjJii zjlclL^j vd;^ 1 - iL) y ij^ 3 ^ J^ j^ i' LAh* j' ^ ^ ,L ^^ 1 OJL^3 li| t tawLUJl 



tail Utl tJf$i\ 
3f LdVI Sjlu ^nSjtHljdbjUl 






IJUaLua uLJjJt&JI 






:jjjj»j<3 ajjaj ^-i>*j 





/ / 


: i.»ht| 


• , ,tlUt| p...l 


• o-v 




V : Y : ^ : 4jjL>dl *J3j t^JLLJI ^j 




a-^lSUji ^vj-i 


4^jjjl 


A-j-j-2Ii!l -ij-ij 




^0 

Y« 

^0 

Yo 
Yo 


. L^aljlal JuJt^jj tiJLpJI <_y£irt2 - ^ 

. 4_jLc£. jjIjJ (jyJI Ajij_kil!l jjljjJI (Jjij^j j Ja-ilaj>iJ _ Y 
J (JjjLlSJI Bj^jvl a 1 JlJcTh-u 1 J i La • < a J (J-LiajJ A-LiLj^j _ 1 

. ijjl jJI Jac *-<s ^L-uLlIUI iJLLLa^sj ^jLIIJIj ^L-uLJLlI _ 




> ♦ ♦ 


%J*>\\ 



CiU^La 



tail Utl tJf$i\ 






IJUaLua uLJjJt&JI 



uL^^L^ 




■cv'irfl ll ULljiiJIg -cv'inl l pilnlll qhLcJI 0111111 [JoJI 

^m >^JaJj (iu»iaU "*uLaJl gjlff I 



■ 



1 
a 

f 
3 



( ^ ) ^Uijjtff I Attjj 



( j>3j) J i g ^aj^^a-ifl ) J^J-S-i ^^-^ ALkaj *_j_< 







j"'J~.' ° *"~\3J ^~* - * .' Cr** -1- "^ '- a J^ ^, ^j la J <JM^ ??-''-*- <3 r^Li 3 - 1 f-^-^J f-i-J-A (J^L^iILa pjj-ilu-a J j a " 

. I ^» " J^LiilJI 4_jj1i=jj 21 aI^— "tl j^ljjjl '.'J^j'j iL^J 3jL^a oLSj| _ ^ 

. JjvIj^j 2Jlc ^yic aliaj (^1 l_4£=j3j *-J-*-><J ~ V 

Manual Instruction J-^-irJI ^Lp^a 4- S->>>->U cjUJbaJI luAis - V 

MO Aim M ajljusJI ijjufc (jLSjf 



Micro- Master mm-8000 ^- \ 

. fUJ 2JLC - X 

. Hexadecimal jJ^. CT ^I ju-Jlj Binary LjjlJidl jl j^VI ^Jki ^jjl* - V 






cjVLjta j-^-*^ 4- u^ 1 aJljc^-uj cu^v j-tA*JI I jub cjU<^ pjb] (Computers) ^w^^Ni cjLu^UJI 
Jiuj ( Microprocessor) J^jJI gJmtj< shJ^IIj aj^^mMIj ^Ll^I ^LliJaiJI iaL^ 4-j 'Lp^ 1 

(ALU ) (3_LaJilj <_jLlxl>JI 3jljvj (j-a jj ^~-"„'j? (IC )i i^l^—" a o»oj_<i (j_c qjI—lc (jjJajJI *JL*J.Ij 
0ij ^<»; AjjeTi-^j V 4_ii VI «JL»Jll i->uijt\ £ys ^i.j_!Lj ( Registers ) cj}Lj*_caxi icj^taj *j=l^s1!1 bjl^jj 
. ^Ij^Vlj JUoVl cjI Jl>-jj «j-=sl JJL^= (Jj^l <— il J^j , =l*^ J-^jj («-! '^i 
~ti .ti J b^, I .\»t on uljju ...i^ti --.ijj" -*j« ua? j -y Micro Computer J^ajJI (_._^UJIj 

. ufi\ iu^L^Vl cj! j^yi ^ (jj^n Microprocessor System J^jJI 

: «Ll..u-uj ej^^3 (3jSjlII £-IL*ll _ 

. ( o^L j Ij^I L ) s^uLu* U^ dli RAM/ROM ^^j Sj^li - 

Output Unit jrlj^l i j^j Input Unit JUol sj^j - 

j3j) J J <1 <= J)jJ=30.a jL-d*- l5') (J -0 '-^ 3 (JH^ ^-"-*- <3 ^Lkj ' ■ I J^— 1j3j *_JAJfcIu Aj flj > () (JJlJ^jJI 0J-& '2—3 

*l kill ) jrij «_l!I >Iju^ ^L> 2j -vlj 5 c^-ik* 2^ Slj> <_, L. ( Micro-Computer Basic u uX^\ 

. £J>*iJI ^LkiJI Aljiie^L) fyLu* cu.p- ( Micro- Master - Model mm-8000 

4_ljvj_a (J-=3 ^-"-^3 " c 3 ^ j UV (J^v I j_a 2 Jl^i 4_ a Lkii! I dj I Jljv j j j_ ^a Lie *_iaj>iJ j ' . ■ J^~^"'.' frj Sj ■ uj 

. 4_LlVj-<a (J=> J^ftJ (J-«-*-JI ^-5C-*^S (j-<5 Jl^GI! dlLft-llftJ C JlC juljjj tllltilj^l isJlAJ AJ) Sj > (l 

*_LCATb ^L_5L2 C --4-2 Ju2 ;jj^"~ '**' ' " BJlJVjJI ^>Jl_ J i-fJ j-LflJj JlSUJ (J-aL^j aLlu f-jjj-iTiL/a ^jLL^jj 3 JuvjJI oJl&j 

. (jaL^UJI Ct ^IjJl!I J.^-irttl 4- ^ Z^LalmVI (j^-»^j J- a '-^ 3 jU^ 
<UJLi!l L^ljuiVl (32^j 3jL>-yi ^>juij 

. L^ia j-jii^jJI (jyic g-jj-iTu.il .^^Ib»o tl^^P" IC 21 aI^— "t I j^ljjjl «_/a J^aLiilJI fijL^o ( _)l ■ ■•^—\ - ^ 

t_^jji3 j^j Procedures cj^Ij^-VIj Instructions cjL<iJl»iJI luAZ j s^ljl ^j=j ^<Jl»j - Y 

^3 sj^Vl j-a ^'g ^Ij Manual Instruction J^uiUI cj! m^n J^Zj ~c^ s^^ ^ ^Ll 

.(JJuJi^JI 2j^jv^?l i >j^j3 «_a L^ajir^-^j L^-Lc (jyicV 
(jr ic JLaJy >^.^-p- Cjj_=3 4-i_.Tuj 41a^iLj pjj_<ruiLa <Jljj)jJ=xJI x_<s (J-aLiilJI ^LaAjl~=3 l _ ? ic. l_xjjJl1!I _ V 

.BJljvIj 3 C-^JJa a 3j-il-S 

cjI ^Lij^U tiLcLul ^Jl-oj 4_jJ^p^xJVl j-^LLlJI ^L^Jj '.'i"^" SjL^i tiiJLS3l ^jJL jLil^l pj^Jllj 

. 4_uiL>JI ^>jui 4_ L4AC <^JJ^ cP-" CjHsLu^VIj 

-^ .1- 






Microprocessor JaiuJI ^JLdl - ^ 

aj_JL di}La= u±ja^ (j La-lt I J <— < i-uL=»<JI 2 J^^vjj f^^~ '"*'"' *' *' ' "\3 ^ Le tS J "' "" ' 'jL^a-tj 4 LoL=xIL<5 3j_Jil.S 

*__ia^>«-) ^J-Sjj til! Jl^jj j3j_laaJ=xJI I§_ (j-alj-lllj *>J=lSiILJIj 4_jSIjJLI L-kjLLaj ^JJ_j^ <— )L q- J L C lII Ju-a-LU 

. ciLijLillj Jkillj ^LuL^JI oUjU-tl 
Hardware <LoLa oLJ^a* — sj^vVl - T 

Software oL^aj-J) - V 

4_l2|j_3 2— AjL3eIL<-uJj 4_Ln.a 3 1^—- "■ a (_)-^><i (jLlxljVI Li^l JlcL (»J-2j (jr'-J' <— > La-ji-SLi! ' 3 ?^°l>r' 4-C-J-«^*- a (JT ji 

jiiai Bus - i 

j3^j_tAi=xJI ALku £— Ci\ JljvjJI ,j-u diljLiiVI j) '"'I j'-^» 1 1 (J-SjJ i La j La >• 4-Cj^jjta 

Address Bus ol^H J^LJ - o 

Data Bus olJLJ! JSLi - 1 

Control Bus ^^1 JaL. - V 

. j-Jfr-U^^aJI £_,_£j^^1 CjljlSw^Jlj *-JL*11 jrU AjlLsLjUIj A^aJtlJI tliljLil 4J}Li. <j^J J-«-u>i J^LJ 

Main Memory U^ujJI s^,| jj| - A 

. Lg-La '" „ ^ ' o^ 1 -* p >->^-<-«- u ' Cj>*~~* * 'J? ( *—■ '^^r 'J — P^lhr' ' ' ~ - <1>£> :>,J 'J^j <_y* 

Memory Access ej^alJdl Jj^yi - "\ 

(Lgj^ ; ,|-,^-,1ljf ^^-.IMI ^ S^ljJiJI 4jAj^-, )2j^a|jj| <j_<5 dslJLjJI p-L>.jIu-ulj (jJ^-^o 4jAj^— ( - >£ . j_tAj 

: Read Only Memory ( ROM) .uy« ^l^a Sj^li - ^ • 

(jjj^JeHi! a JlJcIu-uJ L^JbJuu jl I fctic 2^1"^— . II Jj^— i p i Vj i La ^'^ L^-La 2*.lj^JI (jJ=l^j ^Ltjlj "<<* (Jjj 3j.^jli 






Random Access Memory ( ^Li^j z^l^s ) ^l^ii*. J^> 2j^>!i - > > 

. eprom ^ai a»Q j»a ;»tp s^i^ - u 

. Lujfl^— i L^IjJtajj B^Lcl (j^-i aj ^jJtaj_Jlj ps-m^ll 4_LLJ2 lUii'q 3*-lj^2 Sj^al J 

. WORD: 4'ol^ t l - >r 



j^na^ll ^ JaLlL ( Bits ) ^jjLzJI cjLjUJI ^ julc 



Micro Computer ( jjjno^jj^ai ) JjSjJ! t-^UJI - ) i 
(jj^io 4jujj ji — (j-ciJI (j ^>>7 -Via j3jjjo^=i jjij pr'j^li <J^-4 «^>~jj Rom/Ram ^1^ mit (J^j 



Input JUoVI s jl*.j - \ o 

. j'jj.'-l^^ 11 L^JLaxj .sljJ.1 *-alj_i]lj CjLJLJI JUoV ajLJeTmiJ 

Output unit jrlj^VI 2 ji^j - \ ~\ 

. L^jvljj^l <_j^iLaJLI (Jill jt^it Uj ^jLli!l (J I jr?" r ciV aJlJcTli-uj jL^- 

Instructions (oUoi*UI ) j-a!jVl - ^ V 

( _ 3 jJI <— i m V> * 1, 1 I i^nl ^Jlj><jj J-^J. 1 a*=xJI '-^j'"^!^ ^J ^J ' " (jr* 4-J-La-*-!l ^Jlj><j jj-ojJI (j-a 4-Cj_ajjta 

. LajlLc ^jJl«jl!I mC \ " *•"( ( » 

Computer Program ^Sjwo^ti £-»IJ>j - > A 

. ^JJJ«-a ^l^-i Mia (J^J 4 a a i ^ 1 1 j-jjjj a*^=x]L 4_^3L>JI j-alj^?lj <— iLa- J L d JI {ja ^c^a-xla ^Jb 









IJUaLLauLujji&JI 



MM- 8000 jtUttJgijJOttJtJahittt ^- V 

'"'I ''j 1 ^ 11 ^-—iJjjj i La La ge 1 1 j ^ miLuiVI j3j_lj^j=JI a I tail iL c lLj Laieyfl ^_ti»jj O _ ^ * ) J^~- ifuJI 

( CPU iy^jil i>JLUI zjl^j ) j^jJI ^JLUI - 1 

Memory i-u^j s>^»li - V 

. Input /Output ^Ij^lj JLiol cj I Jljvj - X 



IE 



in 



x 



Z=p ADDRESS BUS u'j^ J^ 



INPUTJ 
OUTPUl 



"0. 



C=^>nllraoEvic e>+1>IW*>J 



Z$ DATA BUS 



cjULij Jilj 



__£ COflTHOL BUS f£»3 JaU 



J a,j ? '( , ,i ^JJI MM-8000 jjj^LysJsj^JSLjil a Hall uta-mjja ^yajJLLua ,UU4-« (Y~ \ ♦ ) J^xAIIj 



I> ADDRESS BUS 




DATA BUS 
CONTROL BUS 



["DATA BOS IWCATORS ] DATA fCOHTflOL SWITC HES \ 

(Y- WJ^Allj 



= Intel 8085 j^jJ! jJLU' 



MMSOOO^UaW 



i^l EEPROM ^jJ ^ 2K Byte \f,* ,,, ROM Ja_^ z^ip 2j^=l i ^ 2816 U«L=2U s^l jJIj 









IJUaLLauLujji&JI 



:*!>».! AjMj (^ <^>b»o 8156 SlaL^alll SjjIjJI 

ojL 256 Ifuu^ RAM 4_^ljAc Jjj 2j~=\ jlj <_>^L»- *j^>- - ^ 

Timer c^jiL <_>^U* *j^ - Y 

Port jJLLaj c^j 8 rlj-^| / JL^4 pjji n't* o-« 6j ^"j l£J^J'j I/O ^Ij^l/ <JL>ol *j-^>- ~ V 

. o., 6 ^l^l / JUol 

. Two 7 Segment LED Displays *I>*T lu ...11 oli o^j-^ Lry^j £Lp*V'j JL^ 1 *>>* f 3 J^>ji9 

. (Indicators ) cjLl^j 

(PJI 8 LEDs y,j JaU A-t-jui cjLuIJj 4_^Ujj Drive ( iiL& ) Jjj-^ s^Ijs ^ 03=^ ^U^ 1 J^ " 

S^_^=1 j_!l (j_o 2*.lj_SJI j] 4_>Ll=xl! aJlJcTu.uJJ dlLJLijJIj p^~ '**•"' 'I (_>^LJ J^Jj-J p"^""" 1 sell! I / iIjLJLljJI TcJjLld _ 

mm -8000 ^ Uail PC Board JLc^MI s^SI jJI Ct Jli cil j^yi ^jjjSl .UU^ ^^ (T- > ♦ ) J^xAJI 
J-^ AJlj MM8000 j^_^Ljj)jj=l^JlJ Schematic Diagram ^LS-j^l Ja-kJta (fi- \ •) J^ -itij 



.CjLj^=lIlj j_^sl_L*JI l^jjlr L_x^3^-^u (_yJI <4^><JI (j-3 4-g.J^it-iU fijjIjJL! (jj-S^I 



£-^je 



(«->- 



-1] 



L I* POWER _, 



:aDD 



±1 I=| 



D D 










IJUaLLauLujji&JI 



r--» 




M 



* 















liUcLLduLJj>&JI 




( M t- 1- ) J^=uSJI 









IJUaLLauLujji&JI 



. i^iU! s>^Vlj oIj^JLI > - > - W 



jJJttl 


^, 


A» 




150 ohm 5% VtW 


131500 


1 


470 Ohm 5% V4W 


134700 


1 


510 ohm 5% V4 W 


135100 


3 


680 ohm 5% 1 AW 


136800 


1 


1Kohm5% V4 W 


141000 


8 


1.2Kohm 5% 'AW 


141200 


3 


2Kohm 5% WW 


142000 


14 


3.9K ohm 5% WW 


1 43900 


8 


6.8Kohm 5% WW 


146800 


14 


1 0K ohm 5% 1/4 W 


151000 


5 


47K ohm 5% 1/4 W 


154700 


2 


68Kohm5% WW 


156800 



m.*}\ 


Li M> JI 


A»l 




CAPACITORS 






330FFDiscap 


223317 




20 ffd Discap 


212080 


10 


■ 1 MFD Discap 


251010 


1 


10 MFD 16V Electrolytic 


271054 


2 


100 MFD 25V Electrolytic 


281045 



U.*3\ 


^ 


Ai» 




SEMICONDUCTORS 




1 


2 N 39 04 


323904 


2 


A70 Transistor 


320070 


1 


2816A IC 


332816 


1 


LM 7805 IC 


337805 


1 


8085 IC 


338085 


1 


8155IC 


338155 


8 


LED Diode Red 


350002 


1 


LED Diode Green 


350010 


2 


LED MAN71A / LTS72R / 312AR 


350071 


1 


74HC00 IC 


39HC00 


1 


74HC04 IC 


39HC04 


1 


74HCT573 


39T573 



Cj^\-us^X\ oLuIul 









IJUaLLauLujji&JI 



Qty 


Description 


Part No. 




MISCELLANEOUS 




1 


Transformer Walt Type 


440409 


1 


PC Board 


515030 


1 


Switch PC Mount DPDT 


541023 


15 


Switch Slide Minature SPOT 


541102 


29 


Switch Dimple Dome Triangle 


546101 


1 


Solder (roll) 


551135 


1 


Heatsink Clip-On 


615005 


1 


Jack DC Power PC Mount 


621080 


1 


Plastic Case Black 


623000 


4 


Screw #8 self tapping 


642862 


4 


IC Socket 14 Pin 


664014 


2 


IC Socket 16 Pin 


664016 


1 


IC Socket 20 Pin 


664020 


1 


IC Socket 24 Pin 


664024 


2 


IC Socket 40 Pin 


664040 


4 


Clip PCB Mount 


688000 


1 


Label Keyboard 


728000 


1 


Label Case 


728004 



ELENCO ELECTRONIC WHEELING 

.25-40W '^3^=3 f UJ z jui - 






( jLa »^Tj j_jLvj ) Binary 4_jj1_<j aL^jI cj^-us 2— <_ il— ajLtll *_-<j J A ' *"j j"j j; i^-* il <jL-^ r«-lL*_! I -i^— ^ 
<j^u±a j ( 1) ct^L-^I f^j-" (l^ 1 -^ iS^' High ^LjlJI Jl^>JI (^l^ ±4*^ c^f^* ^32 cr^Wj 

. (0) (j^LzJI ^jJI ^l^tj Low L> ^Ai^X\ Jl^>JI 

4_Jl=i L^j? (jric. 4_jj1_«j dsl_JL>. (jyJL-ci J-== f-° d- a '-*-y ^ l£\ ^ 2_uLci ji jf-IL*- 3 >* 8085 ?Jmij 
j^Li ^jjai. ^j^ 8085 ^JLlII ^_ . ij-a J_£= 4. ( 8 bit ) j^Ij o^L J2: fu ^lULj ( Word ) z jt*Jj 
Address Bus ^lj_i*ll J-aL: lUj L^. jj^cj ( e^_> ) lUj L± l^>l& l^jL^ 8085 Data Bus ^LiL^I 

^jlj-LsJI 1 La j La » (j-a 1 La j La >• 4_jJLats J^JJ 4Jf l£' u'j-<-*-^ (J^" O-* 3 O^J* Ct - * < — J '-^^h L ^ ' J ** J? ' AO i^^Llmj 

(j_a f<^j-3 t-Laj) La^>JI a Jlj^j (jlj_L*JI Jill da j t~t V *=a L^-al JiieIL-uV iaLiaVL dilJLiJI Jill Ja^iaJt^j aJlJcIu-uj 

.AD7 j) ADO 

(0 ) ^LiUI f<^j-!l ^al^-ij (J^L-u^? ) (j^xiTr ia Jl^v 4_!Lv 2_ T-Lliil J-^ajJ LaJiic ~ 
(1 ) ^jLfill pSjJI ^L^=a( ^lcV )<JLfi J^v iJU 2_ £-LlU1 ^jj Lsjdil - 

(J^Lj>- (j_o <J1jLJLijJI (J-^LJ (j-a 1 La >• (J-=5 (jj - ^ 1 LED rj Leal! *_iu.a (^LJj ( (J-Li^a^j ) (_i_j£=jj3 ajj i_3j-<-uj 

<— iUL.lU ( jl frtal aJl^j ) ^LLij-a J-aaj LEDs oJuij J^Juili! l^L^j jLjIj » M<tl (^LLiJI jl JlxiV Z-sLJa «j^l^ 

. 8LEDS j>l ZjLui Ct aj ^L^L^I JaL: ^ S^^Jtl 

(0) ^LzJI ^jJI ^L£=3 LED 2*Ubl ^j^ij ( 1 ) ^LLiJI ^jJI ^1^=3 LED 3*Lj=Jj 

«LaU»J j<u 4^l^-i a '2— 4-t.iJajj j i^itll ^IJlcI x^ia^J 4 ol^-ij Jiji^riU : ^t\^\l ^ 









IJUaLLauLujji&JI 



( _ \ ♦ ) J^~ I ifuJI ' g 3e i ajj I -i^— ' j_t^l_L*JI ' . '^ 



47kfl Resistor 
18 

pltyJII l-g»ld 




Uw a discarded 

resistor lead. 



) Jlill 









IJUaLLauLujji&JI 



(1- 



^ * ) J^~ i tHiJ 1 I g 3e i ajj I o^~ ' j_t-al_L*JI t 



14 Prn Socket and IC 74HC0O 
[ JG5 

14 Pin Socket and IC 74HC04 
r ' ICQ 

Mount and solder ir»e IC S*," 
abetter IT There is a notch in ::.,^ v 

the- 30CK&I mount in same ^O 

direction h shown an ooaird. 

In»ert the IC In the ancket <*i1h 
lh« notch »» »hwn ™i hoard. 



~ J — I fwrain T ^^^ 

i|s if 1! " tMrlfmt ' j 



MM^ 



^ 



SPnTSWUilCh 
L i SWH 

^7. SWB 

... 3W10 m 

:.- sw 1 1 (S 

L" SW12 
L- SVJ13 

.- SW14 

:~ swi5 

Befonp inatBlliinjJ cut off eara 
on aH swItctwH. 



r Bb-j 




,UM AJ» AD* ACS UH AD 



Red LigM Emitting Dtode 


CJ LEDO 




LED1 
i LED2 





. LED3 


Fiai_-— flf 


LED* 


II 


d LEJDB 


II 


> LED6 


11 


! n LED7 




Motini with Flat aide as ahortrr> 


on the beard. Push LED d™ri>. 



(\-) . ) J^ll 









IJUaLLauLujji&JI 



: AjJiiil ^i T tL a j "^^^-M fftJaJLo »^x*^<j \ - Y~ ^ * 

JJlC (JjjJa (j-C IC7805 J-al^-ilU Jl^>JI rtbia aI JlJcILjiL SjJiiJI jjLt^aJL Jl^>JI rtbia Sj-jI-S ' ; o£=apJ aJ2 

_LliL)o j i^-^VI --j <>.lt »_iTu.t I ^^LuJIj / ->l IV, tl iljljjvj (jjJ-C ij»JaJiJ,l BjJlSJI *_jJ^jj ajJLj^-u '"" A"-^— . t 1 ( j^ a 

. ^ "ij^jJI SjJiiJI ?-Llila j_& SW16 7-LLaJLIj SjJiiJI jjuuai (JV^ 3 UJ)^"" 1 .!'" 

( V _ ) ♦ ) J^-i Mill Lflac-i A-> jj 1 o^— i j^aLutJI < .'^-ij 




cup on hobi hIi* 

and InnmsH IC be ElHmr 



bain,™ Installing 







3j_i_*)l aJfjl I ( \ ) 4jL>iJ&j Aujij ja*a*-_l 



Down ( J____,V ) (jJLl^oJI £___>y 1 4- ^pl^ 1 J-= t^ " ^ 

_L_ OJ 4_Liaj.ll (_-— ll j-<d— -U.I I 4_>-j_». (_)_-_> jj _)_^p_JLI jL—pJI * j_La * a 2jJ____!l jj______a (jaijLJa ( J___>j _ Y 

^^Jll i_^_]l 

LED Jl ^ t-aj jl uaj JL-jJ-Icj ON «jJl__JI Jj_-_sjj *_l_>j _|- SW16 3jJl--JI jjl_t--u> yL-Ho tj-i - V 
4_ILs- _f_ ? lj_i_>JI LEDS -__u_>- j>-=3 jl V^LJ • J---^ 1 Cr^ ^V Jl_^v Jj-^j c __1__ JJl_j_2 j ua-VVl 

OFF 

LED Jl ( _ r ___j jf c_-^j ON ^xij 4_ SW15 <__JI SW8 j* ^LiLJI ^pLu <> £____* ^i ^j _u__ - £ 

. £___U1 l_yl Jjlillj^-Vl 
. ^LUI ^LiLJI j^3 LJ Sjl&Lai ^LlUI jl jL__=t3j (LEDs) cTiLLuXI ^^jJ^\ - o 






uLJL^I3fl^iJj3jtJi8155^Ul^ai3jjldJI{dL«M T- V 

Cj}Lj Cr -lc Ifl 1-UjiJ (^>Ib»o fij^l jJI ^Jl_&j 8155 4_Lol^~itl sjjl jJI ( . . i^-pl> -ajXi-i-u *j-^>J1 I JL-A 4- 

RAM ( <jb=3j B^ljJa) ^Ij^itc Jj-^sj Xj^ali - 

. r\j^[ I JL^4 ( JlsL-Lo) i^ljil j^Ijj^ o«L>- *>>■ _ 

.Timer e^ajJtl - 

RAM ^b^=j|j z f l^iji «j^=!i lJ^j \- r- v 
x^j^o ) e^L 256 Ujit-m RAM A-utjAc <jLi=3j s^tjJa «j-=^ cr^ 1 8155 aIoI^'II 3jJj1jJ1 ^ji>] 
I jljJ Jj_i^>yi ^-SjjIs (3_c o-^x^w 4_> <_^>L>* Address ob-^ 2^=1 jd! 4- ( °^W ) t^>° J^t? ( <jjj-=»o 

. ( <— ilJLu pU-ji-ul ) 4_La lf.\j2}\ jl ( CjLjLjJI (JJ>>o ) «U2 S .h^lt fJajll 

: Sj^alJiJ! 4-^LiLJI (^jji^l ciUlj*-! - 

. Address Bus <j!>ul]! Jab ^lc jI^LaJI j-^^j c-^lM,! jI^ulJI j^j^S - ^ 

^bb^l Jab ^ ^bbJI ^j - Y 

djLJLtjJI Jab ^ylc jjjo dibbJI Jj-2jj Zj^al jjl jLtJ>>l *uu ^jLl^aJI p^~- -•'' tiai. (JJj-b <j-C _ V 









IJUaLLauLujji&JI 



U55 aal^-tl 2^1 jJI 4.2^*1 jJI *>J lJ^j £_i^ ( A - \«) J^nAtlj 




XI 



^~f From Plaf Switch ^^ 

>HH MS <* 



(A-i . ) jSiSa 

l^f <j1j_L*J1j (JliLJLJI £ys J=3 Jil! (8 Pins) JiJjus LuUUI p » flj AjLJelmJ 8155 ILaL^alU SjjIjJI 4-j 



(jlj IaJI i_£J i-uLs ^j^— 



1)<^1* 



->. 4_La "<tjj j J— ^LiJI (_, Ilc Vj? (jlj IaJI (JL ijijI jdi. j - 



LLaL^aiU 2jjI jJI 4- ul^ 1 ^ l)^ 1 ^ ck^^ 3 4- ul^- 1 ' odj-^ (MJ ^L ( Latch Adders Enable 

. (1) Mt.tl^sU-.tl ^-....n ^ ( AT.F. )JaiJ| Ij^j^a UjL^diJij8155 



OJIia^k^ 



. 4JLui ^^=>3 (<u Address Latch Enable : ALE 

cLaiJI ljuk ( Jj^jJ) JJLij jL 8085 j^jJI ^JLaaJl! ?=_«-<-ui! J10 aJIjI (<uLu-u dlfc jl*j ) 
.s^ljJa ^^-.^ iaiw Read From Memory: RD 

J^-mja 4- LSjLj <LJljJt£. J^jvjil J-Sjil 4- B-i^jil (JIiLJLlJI jL^ VLfti i La a- ? I I JUfc jj-^--_' LjJlIc 

( 2jj=l jJI (j-a (JiiLJLu a^LCli-uI 4_Jl*£. ) (JiiLJLijJI (jSLJ (jyic- >-'^ 3 3^ i_aj_i_u (jlj_L*JI 
. 4_»Li^= ^^-.o cLiw Write To Memory WR 
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*_J2jJ,l ^_ (JliLJLijJI (J-SLJ (_ 3 -l-C- B-Sj-^J-U iljLJLijJI (jjij^>o rfi"M ( ii da_iJI I J_& (J-LS-ajj Jj "^— i Ij 2#.lj_SJI i La a- (JILa 

. (jlj_L*JI (J^e-txLa 2_ LflL-u <GljJt£. .SJL>Jtl 

:2j^j! JJI jl ^lji-| / JUol Sj^V p^^i Jo». Input out put or Memory 10 /M 

^Ij^Vl / JUoVl JL2l_La £ys jf 2>^=! jJI £ys Lai (jj)^-!*. n diLiLJI jL <LsL=ilil 2jjI jJI lLtJkJI I JUk j^i*J 

RAM .jr^x^ J^ ENAPLE RAM :ENRAM 

2_cL_iJl i j -v jj-^j Ujjiij J2 j>Lk 8155 2pljJi4.CE i^o^sji ^^*~,u^ yjajji IjlaJ^jj 

j-l£ 8155 ajjljjl (jj^-i~r mi 5JUJI 0JL_<i 4- (^>^l 43 Lv <4jv) (0) u 7)U'i{\ ^jlmXI 4- (_£' (jllnJ I *_J=yi 

fij^l jJI l^Ij_L=i C3 Jlc cjULlJI (_L^Ijl^o *-^*-> J_&L>o* <~t ,« jjjjjicj Disabled (i^Lio j_<_c. ) 4_l=l^s 

. (jn^-ittlj 
. (_LJuinJI sjsUI *w=^ J^ Reset: RS 



O - )* ) J^lAJIj ( <\- > ♦ ) L L~=xAJI U^^jj U^zjj^LuJIj *l>*Vl v ^=j - Y 



. •»■ j-»- uaJI «LJ|J: 



-J^=L)K 



= Gj 




| (1-^. [Jgjj 
-1 YY- 
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\ 




Mnunt and soldar 11m IC 
BDCkcLFfihsrafeanaichJn 
1118 Sacks* mounl In wrtia 
diiiKitlcm shewn en toad 
Inssn IhA IC In th B *a C k»t 
With ttw notch » anoi*n „, 







| ()..). ) JSJSM| 

LED Jl ^'^tj (jl C-^>o ON JJLSull ^J3J 4- SW16 r-Lli.ll *-*iaj SjJlHI jJ i^a J-^aj _ ^ 

4-); > ^aljJlig^,r l t(l ) <;? JUJl u aU;tl^ji t JLl Cy Ac.EN RAM ^^^tl^LLLa^ - Y 
1 (Jr aklXI ^jiuJLl ) lj^=>\ JlU ^g-.^tl j^»j 2_ 10 /M ^liill j_J=j (icjjUll ^iJI <&L* oL>^1 

( JA^V) (0 ) ^j 4_ JLuUJ! cDLJ! ^U* j^jj 0000 0000 ^I^lJI <> U! - Y 

(_)^5L>iJI (jljJJtJI (_Ltcj-u ^- tjlj-L*JI Ja-flj>J A_LE 7-LuLa i La » i a I _ £ 

0001 0001 Ul^JI JUoV oQLJI ^pLi^j^ - o 

0000 0000 tfjuj^ jjLJIjI^LtJia-^ULiJI (qjj^S )^l".^n WR^LLLada-Lubl - 1 










^Sj^VI O- >♦ )Jjji*J1 4. 2^.^11 ciULull AjLi^jjI^LJIj 



<j1_$_L*J1 


^l:lji 


0000 0000 


0001 0001 


0000 0001 


0001 0010 


0000 0010 


00010011 


0000 0011 


0100 0100 



p-ujjjtojl 



2LftLLfluLL»jji&lj 



5,6 z^kiJl 



J^a ji Ji^fcj cjIjLJI lUjU-^ (jJ^. cjIjLJI (^L^LujI) 3^lj-l! RD 3^lj-l!l ^-LlLq lLa.l^.1 - "\ 

3jJlSJI J.r-i^t off £-t^j <_ylc SW16 3jJl2JI r-LLLo *-l±> ~ ) * 

on *-^j (jyic SW16 t-LlHI j-^^j l£>M Zj-o ZjJlSJI Jj^j - ^ ^ 
SS liU 









^LJguLJjj&j 



JUol J^Lia <3>l3 ^ L^I ^j^ RAM ij^=li <>l L^lj^V ^Li=VL, 8155 U^L=HI s^ljJI 

j^aVl 4_!L>- (_^*-<-cu3 i^tajj Jj-Jjia (3_cj j-aVl < (x_Jaj) 4_1L>. Jjfc_.-u.aj A,B,C, <_,_& I/O pOltS 7:lj-^*l / 

. ^Ij^VI Juliet, jl JUoVI julic^^ Jaju J? JiAio ^ Q^oj Command Status Register 



. £l»M j! JL^}U J^Litl L 



^ielJ Jj*_cJLI Ijui j»L 



3 puJz JJ ( M - ^* ) J^— tfuJIj 



)^3 V I JjC-l^O i2_ Cj -^ ' c^j 



by 



b 4 



b 2 bi 






^J A Il^UI oi-a (0 )oL^= I i| 
^ A J^iUI o.La ( 1 ) ■-■•'1^ I il 

B j y,{\ 0!— s (0 )pl ^ I il 

B^^uio!-3(l)o^Jl^iii 

^1UI 6_ 3 00 o iL^ lil 

_^aiui 3H0 ii^iii 



) )-) 



) tP! 



Cj\^lc £}j-^\ I JLM . 



1000 1110 jj&\ J^^ 4. cjULuII J^ ,1, jj^ j , „ ^>>JI 1j^4-j 
( JUo! j^la ) c^LiLJ! JLioV A JlAULI jf j;] - 
( jrlj^l j^la ) ciULull ^Ij^V B jbiillj - 
( jrlj^l j^ia ) ciULull ^Ij^V C JuLUIj - 



. j-a^?l (J^txi-aj r-ljS-Vlj (JLioVl JisLLa (JjjLlc %_Jsjj (jyJ^' (^ _ ^ * ) (Jj^^^'j ^ O* 5 ^ 



j'j : * t( 


f U.VI 




xxxxxooo 


j-a^l (Jjfc-txL^ 


XXXXX001 


Port A 


XXXXX010 


PortB 


XXXXX011 


PortC 



lj! ^yi oj^ o' L*^ u-^ (Don' t Care) ^yi s 



jkl aJuu \ 1 1"(" yi. 
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*_3 Vjl J alt I I Jl_- (jlj_Lc JljJlS-u -_U_.j J - *( a _£] __JI jj _ys (JIiLJLlJI J_a_ Jj^-— nj' 01 Jl2I_LII l_ijj__J Juljj 

. ^lj^>U JLalXI <j-_= lit ^l__=xJ1 4_JU__jI JL_-_}U J-ilU <jL_= lit _L_iU _ys 2*1j__JI 4_JL«ju <-_U_ *__y 

jiiixj J} (jpjL^yi J-»-aj3 k±*-p- 7Segment <_p2j-*J1 cr sJ ^3 ck-^^ ^j^ 1 ?=-^=id O Y - \ ♦ ) J-=___J1j 

LaJ-ic. 4 U J alt I _L U f«-2j Cl-JI (jJ>-3 _>c (_>_3jJ-JI __-Juvj ( _3|j__i ) ( J-l<-.Tuj _L rt^Tfc-JI rtUJJ B ^lj_v^M 
( 1 ) Ci_l!I o _L__ Q^_____ LjJl___j 4_jjLliJI £.lj_»~i 4_t.i_i.aJ I <__!_. (^jlaj-sJI is_L_-j jLj__~I aTu... (J C__JI ju_ _}J~~ '"' 

• <Jj^' L^J-*-' 3J-VJ jL-L f -l <Ui_l 



FROM TIMER OUT 







(H-1.) J___l 

j-^I. _>__ Drive Circuit » _.L_j_) 2^_.l j_j S-^>-« _>^>_-tl cP-^j _>!-- ( ^ Y_ * * ) J^ »*tl 4- L^=j 

. 5"V ^_U_JI Jl^_>o (^jJ-JI 2J_vjJ (jjjluiil _)j__M <-3j__> tlajjj ___Jij Q1,Q2 £^j2__j_»jj__1 
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Use dEacamcd 
naaimor Icph 


100 ohm HBBiali* 

& „*,J|| U 

RSfl 
,■ ftflfl 


10K Otlltl RHiKlor 
L H51 

-<mj> 

dp- 



;: F7=5? 



HHMK 




/^y LI U ! \ 080 oflm flaaiiiiuf 



r^ 1 -* 






(^V-1.) Jlill 



uliLull jt 8155 Bj^l jJI .^i*j I jlaj (^V) 10 j_^j 2_ IO/M ^-LlLj ^ ZjjiiJI jjn^ <_Loj - \ 

ON ^j 4. EN RAM £tiA* ^j 8 1 5 5 ^ 1 jJ 1 

(j^Vt J^^a (jl>^ J!uj ^jJI I lA ) 0000 0000 j-Mn] ciLiLJI ^U* ( ^ ) ,U ,,M - Y 

8155 Zj-jI jJI £_ (jtjJuJI Jje-LxLa £_ (jtjJutJI ila.l>J ALE Te-pLla iUi loI ~ V 

1100 1110 jiiLiU^LJI ^j3L!aJ^=1 - 1 
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Ja^j I^AjjjaVlJ^uua 4.11100 HlOltHlJbJI ( qJ^J ) 4->l"i^ 1 WR ^LLLa J^L^I - 
?Juj ?:1jJwV1 JL2l_La J=3 (jVj i ^lj^>U B,C (jjJLoitlj JLiol Jual*==J A JuaiLI ( ^i^'-*^ ) 

L.U.JI ^ljjv^?l till J (jIsjjlJI Bjlvj 4- Bjijjvjil ( LED ) «iljjvVl J==i ^'^" '\Jj 4_4ji!L zUj,,^A 

. ( tiJpjSuo _SjjL=3 (jlajjtJI 2ju>~j (j^? ) Aj^JuaJI 4_a^L*JI Lg-j3 Ly 

(B JulHljl^ Ijufcjfuj) 0000 0010 jiiLn] cjL^LJI ^pU^ j^ - 1 
8155 ZjJaljJI 4 (jljifcJI J»» ...* 4 J).'* '"^ '< A;tl jlj - ,^ ,UA-^t AT ,F, ?-LLLa .U;,xl - v 

onooooi _, i jui ^lu^i j^^l^^^iui ^l:ljl^l:lji ^pu^cL^i - a 

B juiUI Jj (0110 0001 )^LjLJI J5U ^ Zj^^I ^ULuJI J2U WR^LlUI ckA^I - \ 

. (S-uLUI (_P=>jJLli 2Jl>-j Cy ig. j g bj 3 f^jJI Jjtailm 1,2,3,4,7 aJ3j ClJI 4- Z-i>>*>U jLajuaVt) 

S B J^ill^^L^l^lj^J^ 0000 0000 jj^LiiJ^^L^I^pLi^^j^ - )♦ 

ooooooio ji^ii^l^^l^ viB j^ui^^^ljij^^ 

• (V - ^ • ) JjJjJI 4- I o^-i (jlajJtJI fljuvj Cy ig. j g tVi i ii ^Jl jj^jJI j-titl! 8,9 Calj-La^JI J>==> ~ M 



HtX 


*\\.t)R'1 


t ssf.Mr^r 


FF 


nil mi 


BLANK 


ai 


1QCO0O0I 


D 


F3 


11110011 


f 


40 


OTCO 1001 


7 


Si 


0110B0O1 


3 


33 


oonooti 


4 


35 


0Q1D0101 


5 


0& 


0000 0101 


3 


F1 


mi ijoni 


7 


01 


0000 0001 


a 


31 


0011 0001 


a 


11 


ooatoooi 


A 


0? 


oooo am 




ID 


1QOQ 1101 


C 


43 


D1D0EUH 




OD 


00Q011&1 


E 


ID 


0001 1101 


F 


FE 


I'll -TO 





. ( C Jl^UI (jl>^ J^ fSjJI IJl^j) 0000 0011 jj^Liii^LiL^I^LlaJ^I 



8155 



>jJsl jJI 4- (jljJL*JI (Jjstjjta 4- (JjLlxJI (jljJuJI it^rt-»J ALE ?-LliLa 



- u 

- )X 
EJl^j j t La C jbiill Jl ^LiLJI J^j3 Uj^ 0000 0001 jl*[Hl ^LiLJI ^3LL« J^=1 - 1 £ 

. (_^jV (jIsjJlII 2 Juvj (j-A^— i <1~ rf>"n i uj Lg M^~ ' <U f<UJ (j-J 4-jJLUI (jlajJtJI 

Jl 4_jjLl!1 jl flio)?l 2 Jl^j 4- A^J^' rij-*l!l ( Jj-*JJ ) J itlij ^Sj-lm WR r-Lli-a lUt i^l - ) o 

.8155 Aj^ljJI 4-u^j-^^ ck 6 -"^ 3 4-B jloIII (jljic ( t-^=>3 ) it-» u^t 6,7 b^Io-^I j>= - )1 






(_P»jjlII 3 Jlvj ^ylc j g Laj t_3jj-u B juaill Jl 4_li.uj.ll <__j__L_uJI jjl (j S -*•"" 1 9 AjU-Ltlj 8 AjU-Ltl jj^-. - ^ v 

^IjS-l JloLo (jja is£.|jJaJ! __-Ulj_».J 
oJJb ^ CsIJLlA\ diLjIbta ^1j_2 b^~* V ^l^ P^'j-M J^Lj- L^jf <_____. A,B,C JL2l_tX1 C____i____>- jJj (_-T->- 

. JUol J-aLia l_$Jl <_____. JlsLlII 

. C J-__Lt1 ^I^IaJ 0000 0011 jiiL_-U^L.L_^1^Li^-L__-_>l - W 

8156 3^1 jJI '4r^iluJ\ q\j1m1\ .ta^-l ALE ^l___ll _LaJL__>l - U 

4. j^iyi ) 1000 0001 ^a o3^=£ i*3j2l\ c-jLiLJ! C JlAULI ^L^a .^Ij-SJ RD £__ai _LaJL__>l - 1 <\ 

C_-l!I (jyic j_^jIL>iJ (_£J i La *Q Oj 6 (Jjfc-ui^J £yC 3jLlC U J all I (jl U Juaill ^jH^ta £yi (J-ujJ 0,7 r^2j Ci-iJI 

V) 15,14 z^I^I4_ o^UlciULull^j 000001 J^JLI IJ^^^L^LJI <j^=^ 5 JJ <> 

( 6,7 O-JI ^jl^ta a^j 
,jj3 CjjJI (jl i La a. V) C jualci! (jlj-Lc (JIUj I >iaj! I JUkj 1111 1011 jJaLiil <J1jLjLijJI ^jjLLo i La • i a I ~ Y * 
0,1 OJL^a ?tj-<-u 4_c^j-i£. Cj_l!I 4-J^JJ C^ JualJLI 4Jj_L*J 4 o g 1, 1 (jr & 2 (JlU 

8155 Zj^ljJI^-Q^IJa^J ALE ^-LmXIJaJL^I - Y^ 

OOOOOOOO^L^I^Lui^l - YY 
ig^fl". .Y>-^Q ^-aj(.-, jjtl4-0 .sjl^HC ^lUI 4- cjLJLJI 4_,|-,^t WR^L-Ii^.U; ,M - YY 
j>a( pattern) £i$-*iJI j-iiifl « JjVl zjL>.yi <>j=l*j <jJj 5_uI!lJI ^j-jlJI 3j^j ( ENABLE) 

ZjjLflJI jju^a J-t^l - Y£ 
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Timer oijJLl o- >♦ 



bo jj-a JljlJI Jj-La J^- ma 4- ^.nl ?MI <JLil_JLk!l ^JlJcI^uj . Jl*J1 Jjla Jj*_<-cLa 4- ^^ 2 (Set) J-^JJ liJJoj 

a jljt" , ,,~ bl4,bl5 jljlJI Jj_L= J^-^a 4- (jAh l -^ 1 uyJL^'j Timer In c*\ ,^y ^jLoJI jljJl! bl3 Jl 

. e^ajil Mode (aJLv) 4.Ll.^J 

2j_cj_LXLa ilil ts>t'> jl 2 JljvIj 4 liagj jj 3j-aTi_i.u.a 4-SUj_a i^vj-a jl I JljvIj 4-SUj_a 4^j^a (jr-^ 1 (Jj '^~*^^ L>^ 3 "J 13 
8156 ijjt\ jjl 4- 0-J2J-1.I (J-l^-iTuTl! 7-Lla.U I juk ,»Jiiej_<-ujj C^J2j-ll ?-Llila i_*-j£=pj AJ-S3 i_aj_<_u *-j-^' '-^ 4-J 

■ Ljj^ 



47*, ohm Readier 






Micno-WftsrEftsam 



ii" II fHHMUMHH 

Mil 




*^ 



Uae Di-scarfrid 



Eiffel. Si 



(U-1. ) Jlill 
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2816 EEPROM ^ 



*lj-illl Sj. 



i j-j^><-i 



jjuua^a pLLa2Jl j_Lc L&js <JjJdl ciiLjLjJI Jla^j . U ?'<=\ S^ljJa 2j~=\i <_,_& ROM cj~=i\i <jLa *Jl*j La= 

2 JlcLlxlII ^_alj_JI (jjijJel] ROM cj~=>\'^ -ajLJeTLi-uJj (*J,*^ LalLa jog ) 4-qjjTLi.u.o <jjj=li L^jf (_£? isjjJill 

. Monitor Program ( ^Lajil ) L^\jl\ ^L)jj jl BISO Ji* j'j^^-^ti J^Juiil ajj^-^I 
<L12 , u Sia s*lji> 2j^=li Uit til EEPROM gjj cL2^ 2*1^2 Sj^li j* Jljcj , ,." <_fl_^u, MM8000 ^ LLaj 2_j 

2816 EEPROM il.1^21! s^sljJI ti^j \- v 1* 

iiL^La (jaii-b Luj^j= I gj -»• ^j j (jj=u<w EEPROM 2jj=li (j^i BjLlc (jr 4 2816 2U^— ",t I Bj^l jjl 

10ms BjJls cSj <..1Wm 3j^=I JJI oJu* 4- Aj|-^-.tl SjUrj 8155 RAM 3j^=l jJI 2_ ^Ij^Jlj L>b^=J! 

8bit LgjLJL*. _}Jlc sjlvIj 4_Jl=i (^jjjeil ajLa^imj e^L J=3 j 2k byte L^u-u 2816 2jJ>l jJIj 

. 2jjl Jul oJJt 2— p^— .-^"tl Jojliiwj r-j^>Jlj (JiwjJI i La j La j- Tc-tiajj (jy J2jJ_u-a JaJaieja ( ^ _ ^ * ■ J^~ ' ""' 



,Y>' J 


1 


M ■ 


A| ■ 


'* 


23 ' 


*5 - 


a 


22 ■ 


JU ' 






A3 ■ 


IS 


20 ■ 


A3 ■ 


r 


19 - 


Al > 


r 


1ft ■ 


AC J 


8 


IT 


IJOD 





16 


HOI 


T,,' 


15 


1102 


11 


H 


GND 


1|J 


13 






(^o- W) Jlill 



: ^EEPROM 2816 iia l^vU I z^SI jJI ^ji^ij 

A10 (J! A0 <j-a a'>^ ^^ ^ ^ U^jui Address Lines o'>^ .u ^U-^ 

1/07 J) I/OO (> oLiUJI ^Ij^ij JLioV j^l^ ^U> Lajj^. Data lines cjLjLu j^ki. 

(j? 2816 2jjI jJI j_l>o ■t-.^.tl | juk i Ls-tAlS Jticj (0) ^j^ A^t I ^ S La ; t 1 ^jTli.u.IL <i^^~ *£a < La >■ ? I I jufc 
O»oj_<iijl J-£J ( j^"'»o OE ^j^>JI (j^^"" 1 ^~ i-Lai'J WE <jl"^-ill ^^~ l fl" i-Lai. (jyic (JjJi^vjJLI ^jjj-a^l 

. t5>i.Vl £j1j_£jM (julJj (chip) 

Oli 7^>JI {j* *-—* « ' i Laj> 

2*.lj_SJ aJlJc T li- u j (^1 8155 Sj_iI Jul 2— IsAj 2*.Ij_SjI i t->->> 4- l i T uJ^ (j ^i r7 3e i 1, 1 ^ (7 La i t, I (jjI LmJ .U I ilajl i H 1^1 b 

. tjljJLfcJI lLsj>. (jyic 4uIj-lc JJu>J,l cj-==l J-JI £-3>° (j-« ^^W-" 
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WE 4jLl=JI ^-^— i" cLa.». 

. «LJljIc .SJu>J.I cj~=>\ JJI £%-« 4- ^J^JL^ (JLS--^ (»J^1^j 
S^_^=l jjl (Jius O-i-u-lIj (JliLJLijJI i La j La j. (j^l ■* I < a a I a (jlj_Lc i La j La a> aJlJcTu-uj .2816 S^_^=1 jjl ;j 2j 

j^jj ^? 2816 2j^=l jjl jU ^biLj oGLu Jajt^v^ jI>LaJI ^^~ ^^ ^jl^i^j ^1 8155 RAM 

) TT^J-a (j-c SjLlC (j^J 74HC537 4_LaL=i2ll 2jjl jjl iaLial t_<-^o tiiii (jj^rclJj (jyl^'-i <j'>^ d^*-"»- a L&> 

jl^itJI Ji^J ^jl^L-oj (D Type Flip Flop)^ ^ (8 bits Latch ) ^Ui (dLu.la 



-3j-La (Jjj^ajjj TrVjJ.1 I2_ ^^-i-fclJI (<uj i. 



ALE cLa^ ^ ^Vjil 4_C ^^za^UI 




! ^ 



& Jfflf f Ml 



tan(> mL 



(U-1. ) JSLSSl 

i,aLk 4_La^}La 

j^yi 2_ U5l^ WEN ^liiil o_^=e 0? v^i 2816 EEPROM s^ijjj ^,^1,1 j^ ^11 t-J^U 
. jL^>JI <>£. (off ) ajjiiJI J-x-^ jf (on) ajjiiJI Jj^j jiir. Down Cy LL_a]1 
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( W _ ^ * )J^— 1 Mill L^re-Jajj I 0^-1 j-^aLlsJI ( .'^~ij f<u BjJlSJI Ji^'^ ,j^5 Jl=jG 




tttfUHNHftll 






imnflp— 3|| LfvUl 



SPCTBwttoti M 



WfciHini 

cms 

.— *■ — ! 



(W-1. ) JliSl 



J~= Disable ( jUM ) ^ — - ^JuJ u \n,„\\ j_^yi 2_ ENRAM , ENROM jt^LlUI j_J= - > 

. ROM,RAM<> 

J rtf 9K16 ttnMSjM.itlS S ; h^tl -.i^ ■*," ,t^t-r:t^U.,.tU .^jtl^l^ WF.1SI J^tL .;. - Y 

.Power on jL^*U SjJlUI J^j - V 

2816 ROM a*l *y,U s^SI jJI ENABLE cx ^ » ">t lSjLJI g-^1 4- EN ROM ^Lll» ^ - i 

2816 ROM Ulal^ill z^l jJI 2_ ibb^Jb ^ , ,„n ^jkil g^JI a_ WEN g-tLLa ^ - o 









iuiLLsuL-u^JI 



jIj-ulJI j>o ij^=\ jJI j-alj^ 4. cjLJLJI i_>Li^= ^o^ Ji_u,V ( SW7 ) A8 Ja_kJl ^Lll» j_^ - "I 

(0FF)hu'>^c;!(000)h 

. Hexadecimal j-^£. Ur uu\j^J\ aU^j ^IjlcVi <j? ^1 j_u1j H l-^jv : *Jk>.>L3 

. <u°> ^\^Lu}\ c^y^ v^iui ji^i jfuj ^jji i jla oooo oooo jiitiu c^lj! ^pu* j*^i - v 

. 74HCT573 ^VjJLI 4. ^.LcaJI jl^l J^J ALE ^Lll» JaJLu»l - A 

( c^LJI Ji^jJMJ^ ) 0000 0011 jJiLli] ciA^I ^LLo ck^b I - \ 

\ «\ u, ij^X\ ^Ij-UJI 4. (0000 0011) ^L,L^JIcLJLJI^-,L^=xJWR^Lji^, U; ,m - \« 

2816 s^UI 4. (0000 0000) 

^IJLJI ^.bi=xJ 9 z^LiJI 4_cilJLul1j 7 - ai _kiJI ^-jIj-ulJIj^j 10 ^1 7 <> ^l^kJI j^ - 1 1 



Address 


(^jLSJI »lh:ll ;i ^l J i.H 


DATA 


00 


000 oooo oooo 


0000 0011 


01 


000 oooo 0001 


0000 1100 


02 


000 oooo 0010 


00110000 


03 


000 0000 0011 


1100 0000 



_OiJ ■ 



\\ 



(i-U ) Jj^Jl 

j 7,8 fijJ^JI jlj ^~i"^ i-dJjj ^JLLlxJI (jjjl_L»JI (j_a (jlj_Lc (J-=5 4- *-J>*JLl <— 'L-^Llj-" ■ 

. (jljjc. I J^ji 4- iJj-seJll <— il-JLiJ-" 3*.ljJi] RE) t-Lll<3 iUi ir>l (<u (j'j-tc- J""-^ 2.s_5*JL 
J_^*L_oi2816 EEPROM2 J -^.lJ4-^ln^.^f g -il c , U ,„ tl g-^yi 4- WEN^-Li^^ - ^r 

Turn Power Off ^Ustl jj^^s ( ^LaSf) J^l - \ i 

ON 3jJl2JI jjir-ia J-^3J " ^ 

jl^ j^ ^J 2816 EEPROM Sj^l jJI 4- Ju>*il ciULJI <j! ^ jJi^n] 12 Sj_L=^JI j^ - \ 1 

. BjJlSJI jJllj3jO pLLa^Jl 

?u ,,,j j^o Vjl_, 1 ^1 8 cLJ^JI ^ (jIj-ulJI j-JLl! ^jJaJI £_J=yi 4. (A8) SW7 ^Lll» ^ - W 
j>o 1 jl_u ^Jl o^I>LaJI 4. s^lj^JI jl AjI'^ntL f jl-u j? dli^-mj jVlj 0,0 _> A10 « A9 ckiJI jl^c 

(1FF)h^I(100) h 









iuiLLsuL-u^JI 



2816 EEPROM iy^\ jJI ig ^ „ -,t ^^LtJI j^JI 4. WEN ^liill ^ - 



Address 


^jLuJl *\ k)1L jjIjJulII 


DATA 


100 


0010000 0000 


1000 0001 


101 


0010000 0001 


0100 0010 


102 


0010000 0011 


0001 1000 



13 s^LiJI j^ - Y« 

-o^lJL liijij 7,8 z^k^ii jij^-n jjLcaJi Jjj^ji 4. ui>ui J^= 4. ^jjqi cjULJi o^j^i - y^ 

KJJ ?-LLL<3 1 La » < a I <3 ^jlj-Ltl! 

jl jirtHJ 16 z^kiJI j^j (000)h ul^j -o^JJ u \«,„\\ j-^yi ^ (A8 ) SW7 ^liiXI j_j= - YY 

.^ u^= ojiju (i - > ♦ )Jjj^>ji 4- ^j^ai ^lji 

. Off 3jJl2JI jju^a Jj-a^l - YY 









IJUaLLauLujji&JI 



.8085glUlg*«M V- V 

. MM- 8000 aLL^ 2_ 8085 ^JUll '^^ s-4=pj f^ 21 " ^j-^ 1 ,: ^ 4- 
Ijufc 2_j (2 16 ) <?j_<iLLA Bj^zsl JJI (j_a o-jL jJl^= 64 LJjic ^ l^a ij cu 4_jjl_ci jj gJLt^o 8085 ?JL*llj 

(^Jljvj (J- l^ -i T u T u aj 7i~ i ii j < /*_al_J^_JLl l _y^j-£. (J^uij S^_^=1 Jul 2— LjjJy uj^ ' ^-^Hhr' (_H- <1 - 5c -¥ ?3 ^"' ' " ^j-^' 

I juk ^L^i 4-j RAM ^1 EEPROM ^ <-j12jII £*Ij>j <>« ?J^ j-^yj Display 7 Segment jUkVI 

Ljj^Llj (_)I3j_»jI (^Jljvj Jjt iVm aj rt j ( ii /t_al_j^_ijl I J_&j 2^_^=l Jul ^_ (^Llijl /t_aLJj_ijl (J- L Q AT b a^Ti'i i a *.j^>JI 



t-fll^leVl £*2»jj 



8085 ^JUJJ ^^^1 <-,u%pJlj ^jUJI (Ju^jJI > - v- \> 

\ • ) J^lAJIj PIN ( ^^j ) u3jl= 40 L^ ^1^=^ s^Sb 8085 ^JLdl 






AChg [ 



"iV"ri'. 



(18-10) c^Jl 

.^jlj-utJI i La j La a. (j-a *-j-^>- (_ y -4 tujLJLijJI i La j La j- (jl ?=_tialjj 

jjljJLc i Lao* 16 j (JliLJLjj i La J La >• 8 /jJLjlaI! J 

jlj-ui cLaj Laic^a L_^l aJcV", , ,,-j DATA BUS uLJLu cLaj La^ ADO - AD7 ^ eLaj-LaJ^I 

16 jlj-UJI cLa^kiJ L7 L=JI ^juJI j^=a ^bibj A8 - A15 <> ,%i^ ^UiJI ^ ADDRESS BUS 









IJUaLLauLujji&JI 



(— 3j-Cl,U 8085 /jJL«JLLj 4_t^sL>JI (JIiLJLljJI (Jjlju*. ^1 pjjvjJI liJj ^— ■ <a )j 4_*_LalJLaj p*^-- >■ S i La j La a> Juvjji^ 

8085 ^JUjg cy ^yi ya^apll ^jjQV W J^uSJIjU^ 



E 



-.1 



FT^FT^ 







i n im i z i 



T 



L ™ 



BOB5A CPU FUNCTIONAL BLOCK DIAGRAM 

: ^yjk ( f.\jj>.\) <jijI juvj cj^Lis £ys Ijr^jUj ^jj^-ilj 8085 ^JL«JLlj 

iJjLHJllj ■* j S La *' 1 1 j 4_uLi-u->JI (JLiLJLcjlJLj AJ-S3 /VLU (j-LaJLl I j >— iLi.u->JI isjuvj _ I 

(jjt ii—se-JL I uaj] ^j-Sjj ^jlLsLsIIj ^^-i-fcHJI lJijLLsjj ^j-23 Control Unit ^^— i->o 2 ju>~j - <_i 

. 4_i_i_ul_<JH jjrtTitl j-«'jl jl Jn^ajj 2j a lm tilaj 4-ft-jLCLJI 

.Registers aJLsJjlII cjM^oU I^^x^a - j* 

*-J-*>- '4r L£jp_iu9 i_3j_Li=i ajLSelLmJ (_£JJI L3 _txOJjJI Jje-m-U J-&J ACC (8 bit) *SJ=jJ.1 ~ \ 

. 4-LaLaltlj 4_uL_cl>J1 <JLsLJUaJI 

. 16 bit cjLiU. jjuu £-1jj? ajMj L^jI jiiei^l <>=x^ bit 
( Flag Register) F <JUJ1 3 \ ^ >LcVl J^^ - V 

<Gl_JL>. J)Jl£.j LJL>- JloJJ (jjJI 4_ft_LLCLll (jljlt ( _> (Ja^o ) Jl j-uIj PC j^jLJ^_l!I .}! JlC J^-mja - £ 

c^16 

Stack <^3j^3jJLI tjlj-Lc it^rt-»J aJlJcTli-uj Oj 16 «GLJL»- .SJlC SP 4_t^jj^3jJ.I j_<ij^3 (Jjsc.tLa - 






Monitor Program (_il2>Jt1 £*L>jj Y- v- ) ♦ 

(0003 )H ^1 ( 0000 ) Hjl^l <> ROM ij^=\ jJI 4_ ( ^j^JI ^iLi ) ^LsjJLI £*U* <jj^ 
(80DC)H jI^IaJI <> RAM 2j^=! i 2_ ^Ijll L^i ^ jl^i^j (012D)H ^IC 010A)H <jl^i*]l <>j 

( 80FF )H (jl^i*JI <^| 

Jji <Vn ^J-Sj L^j-^u aLiaJjl (jl_2 MM. 8000 aLlaJj 3jJl2JI J-^aj Jij^at^Jj Reset r-LLla <Ut i^. Jl-Lcj 

^jjLUI i^y ^jLid^j jf tiiJ ^b i^JJIj Monitor Program i^Ujil ^Lj^ (Running j_m£ ) 
<A1 \~=3 ^1 b;tl 2j-^1i 4- ^^U^'i ^Ih- 11 J 1 "^-^ Hexadecimal Keyboard j-^ 4_j_^l ju-JI 

a I jLJe T i-i-uLj i *.lj^>-l 4jlj_lxl!I <Jlili t _ya j-*-!l Sji_»-J (jr^ 1 2j^al JlJI (j_a cIsLJLlJI ( qIgj-C. ) jLg-Lal u"""" 1 fl J 
. m£j^>-1 /j-oljJ J! <_jLJ2jJ.I /j_aLJjj (j^J j«J=LSil!l JlLi ,j^~ i 1 ' CjO 4_ajl3jJI t-lLL<5 

. <_iLJ3jJ.1 ^-aLJjJ J-ii-.il! ( Mode Ji^a ) iuuua Cj>Ij Jl>-jj 

( DA) Data ciULu - 

( AL) Address Low (^^^till ) <-uj jsVl jI>LaJI - 

( AH) Address high y UJI ) i^j ^Vl jl^l - 

c Jljvj (j? - ^ 1 J-^ 1 C3-"' J^"iJI -al la-b <J1jLJLijJI < jr -a^J jLg-kf r<UJ i_3jj-u DA C1jLjL»_iJI (jlj-a ) 4_Ln^> I§_ _ 
( <j1_$_L*J1 *Jaj ) CjIJLjJI j frlaj l^j_^u AL ( (jia-istill ) 4_uj JJaVl <j1_$_L*J1 ( Jllj-a ) 4.Li_t^> 2_ - 

^^UJI f. u ,Wx,» Cj ^ntj ^V; II (jIj-ulJI JJi* AH ( ^JUJI) ^j ^iVl <jljJt*]l aJL;-^ 2_ - 

L>-LLL<5 j i"if 4" ( ii ( jr JLc ,_£jJi><J 4_JvjJLll (j I j i"ir (Jr J-ul J_caJl Tt-pLiLo 4JVJJ ( . M^— ij3 ^-^J Lfijv 2 ^j_Lji I o^—i 

L^J^J cJijLlij %_jjLiL<3 9 (_ T lc ^jJ1>oj ( F (^1 (j-a ) j Mir (jr -ui\ J-caJI al laij aLSj^l JLSoV Jijj-u) L^jj-I 

( X2,Xl,GO,ST,RST,AH,AL,DA,R ) ^ ^Ui^l ^pLLoj 
l^j_^u (__)l3j_»JI ^Jl^vj (jr ic j_&Llii]l diLJLijJI o-jL (jLa (STORE ) ST <i ^jU^JI ?-LliL<3 JaJi i^ Jl_Lc _ 
(<u j^vlj j!jlL<w (jlji»JI ljufc -il-ij^ <-dJi Jl»jj DALjDAH ( ^^,^^ti ) 3 i ajjJ.1 jIj-LaJI 4-uj^j 

. Lg-bji.0 ^u (_yJI ( jl-^lal ) <_p=>j-«-J ( DA ) _ij-« 4. Ll i^ > ^ ( <— iLSjJli ) L y s J-*l\ 4_,iLi J-^>i 









IJUaLLauLujji&JI 



DAL j DAH 2_ ^UI ^I^lJI ,£>!** <j^ ^jjUII ^J 2_ ( READ ) RD ^Lll* ck^ j^ - 

((_)^3 Laaieja) i_3j_*-o L$JIj_lc (_P-!I 4_<i_jl*ll]l ^1 p^~ » sell] I J S Lt i •■ CjO 3 a-JojJI 7-LLia JaJLiia J_lc _ 

DAL j DAH ^ 
Restarted <lLlAj i j^ s^Lt! ^ ^i^ ^iSjll 5-°^ up 3 XI, X2 tj^LLUl ^jLi ,u:.^t i jj^ - 

MM- 8000 pU^ 4_ s^si jdl iL^ r- v- v 

t^c*. jj-L«j (j! ^ ''^— gj ^JL«JL1 I juk jLa Cuj 16 i^jLi-uj 8085 5JUII 2_jjljl«JI .UjU^ ^j^i jV 

. Bj-iUa c^L y^= 11 ^i ( 651536 byte ) 2 16 

Sj^li c^L 256 ,Jc 3 ROM 2j^=!i 2K byte ^ ^^^ MM 8000 ^ j^jJI ^UJIj 

2_ fij^zsl jjl 4_Lajjj>- 7^=Jf ( V* - \ ♦) J-^— tfuJIj La jL3eIL-uja ja£. «j^= <j-==L«? J^JJ tiiJjJ t RAM 

. MM 8000 f Uii 

aLIiiJ 2_ 4_ajLJeTn.u.U 2>j-=i1 jJI tfjui 4Jj_L*J LajLSelLmXI ^jlj-LsJI tis^lai. 4^j_*_a <M i^-i <ij <_JjjJLI 3 JlcL-o^JiJ 

. MM 8000 



unused ?FFf 



ROM 
2K Bytes 



RAM 
256 Bytes 



0000 

J.07FF 
0800 
7FFF 
8000 



60FF 
8100 



Unused 
L___ L FFFF (65,535) 



(Y«-^ )J^iJ! 









IJUaLLauLujji&JI 







( Y^ - )> )J*=-.A,1I 

Ji^V ^j^Vl ^pLiil £-j-*^j cr^ 1 ^ Reset ^-LlLo j-i^ - \ 

BjJlSJI jJULaa^fl (J-*^5J _ Y 

ROM ij^\ ■> ENABLE ^ ^ oit ^V EN ROM ^Lll. ^ - r 

ROM z^lj 2- ^Li^=xJI c^^umJ ^V WEN ^Lll» ^ - £ 

74HCT573 

->-hA/i , U; ,^lj ( C3 j -"* (jr i.uljLmJl aLIaJb ) 11 00 001 1 j tal 111 «— >LjL- t jJI •»■ j"l A^ , U , ,^l - *\ 

. ROM2j^=li 4. g^l^l 4- o^l-o JjT J^H WR 









IJUaLLauLujji&JI 



(1- * *)Jj 'r 11 Jjfo 1 jr" 1 *^ 1 2 - ;; .'>Jj3 : "" t '"' l *' l .:.' tl j(J l j** tl j- ; "i / ' ^ s^u^ti jj^-, - v 

. ROM 2>^=! JJ! ^_ 





PROGRAM 1 


ADDRESS 


MNEMONIC 


CODE 


COMMENTS 


oooo 


JMP 


C3 


— I 


0001 


INIT 


60 


Jump to INIT 


0002 




00 


_l 


See last page of Appendix 1 for pattern table locations 0040-O04F 


and for fun 


ctlon table locat 


ons 0050-0O5F 


ooeq 
0081 


LXI DE 


11 
0A 


I Load D-E with 1st ROM address to be copied to 


0062 




01 


_| 


0063 


LXI HL 


21 


~j Load H-L with 1st RAM address 


0064 




DC 




0065 




80 


J 


0066 


LDAX DE 


1A 


Z3 Move byte from ROM to A 


0067 


MOV MA 


77 


^ Store byte in RAM 


0066 


INXHL 


13 




Increment H-L and D-E 


0069 


INXDE 


23 






006A 


MOV AL 


7D 




Set Z flag if RAM adress excedes address to be 


006 B 


CPI 


FE 




copied to 


006C 




00 






006 D 
006E 


JNZ 

copy 


C2 

66 




If Z flag not set, go back and copy next byte 


006 F 




00 






0070 


MVI A 


3E 




Set: 


0071 




0E 




Port A to input 


0072 


OUT 


D3 




Port B to output 


0073 




80 




Port C to output 


*0074 


HLT 


76 


Zl Stop 


* This inst 


uction is used i; 


Program 1 only. It is replaced by location 0074 of Program 2. 



( 0100 )H jlj-utJ! c 



( V \ ♦ ) Jjju>J! 

a lj~=i\ j_II *_Jalj-a ( _ 3 _ Jl Jj t <*>_£! u \c V A8 (jtj it II 7-1 ~ha » i'r>~ A 

. (01FF )H CT J| 









IJUaLLauLujji&JI 



(jljJLfcJI (j-a f Jljj (_$ jJI w_aLJj_JI (Jlllj-iLi (J-LC-TcTl! iIjLJLlJIj ^jIjJaJI J^-J 5,6 AjU-Ltl jj£^~.- \ 

4- ^ air-, , mj , ,, ^ JJI ^UjJLI ^A^ ^ ^ ^aj (V - 1* ) J i j^l(012D)H (;;T J|(010A)H 



PROGRAM SEGMENT COPIED ROM TO RAM 


ADDRESS 


CODE 


Copied to RAM Location 




010A 


EB 


80 DC 


010B 


3A 


80DD 




01 OC 


FC 


80DE 




010D 


80 


80DF 




01 OE 


77 


80E0 




010F 


23 


80E1 




0110 


22 


80E2 




0111 


FD 


80E3 




0112 


80 


80 E4 




0113 


3E 


80 E5 




0114 


FE 


80E6 




0115 


3D 


80E7 




0116 


3D 


80E8 




0117 


32 


80E9 




0118 


FA 


80EA 




0119 


80 


80EB 




011A 


21 


80 EC 




011B 


00 


80 ED 




011C 


05 


80EE 




011D 


2D 


80EF 




011E 


C2 


80F0 




011F 


EF 


80F1 




0120 


80 


80 F2 




0121 


25 


80 F3 




0122 


C2 


80 F4 




0123 


EF 


80F5 




0124 


80 


80F6 




0125 


C3 


80 F7 




0126 


77 


80 F8 




0127 


00 


80F9 




0128 


FC 


80FA 




0129 


80 


80FB 




012A 


00 


80 FC 




012B 


00 


80 FD 




012C 


00 80FE 




012D 


FF | 80FF 





(V- WJjJcjJ! 
RAM 2j^=li 4- ciULJI (> Jy>il ^Li^= j-U JA^V WEN ^Lll» ^ - > ♦ 
( OOFF) H ^! ( 10000 )H <> ^jLulJI c^! ~'^ J^ A8 t^ 1 1^ 3 " n 



2_ jIj-LaJI J^^J ALE ^Ulm cki-^l jO 0000 0000 jkUX ^ULJI ^L^ 



u 



.jl>^l Ijla^cjULJI o^^ <> jirtHJ RD ^Lll* .ki^lj 74HCT573 
. ( 0074) FIj1>L*]1 ^1 ( 0060 ) H <jI^l*]| <>j ( 0001)H ,(0002)H 






( 01FF) H <^l ( H0100) H <> ^jLuJJ z^*i] ^V A8 ^liill ^ - U 

( 010A)H <>a o^jLIaJI 4_ ^jidl CjL^LJI OfcLO <>a JirtHJ jl^uLJI ^ j^J 12 S^kiJI jj-^j - \ 

. (012D) H^l 

(L^£ oh^tl j-U ROM 3j^=li jli*^ ^ j^l )JA^V A8 £-LlU! ^- > 1 

(OOFF ) H <^l (0000 ) H <> 6^11*1] '^ J^ A8 t^ 1 1^~ ^ v 

cJaj.^j,,, ^-p. j_coUI U»c j.nm MM- 8000 ^U^. ^>lj_^ j^l J^V Reset ^Lll» j_^- 1 A 
i^ljCbVI UUU j^=3 ^Ij^VI J^LLa jVj ^lj^>U B,C <jl juiUlj JL^}U A j^iil ( ^Si ) 

Ajj-JoaJI 4_a}L*J1 I j^ La_i 4_jjLi!1 l) ^jjl}\ sJlvj 2_ ^Ijjv^l *J-*>- r^, Lalu^ j ^'-^ 

. 4_jjLl!1 (_P=>jJlII 2 Jl>-j Lalaj i-^-u i^jJoil J-l<-.J1U Sji^aII CT icV Reset r-LLla £-^~ ^ *\ 

. RAM 2j^=i i jt^umJ ^ltV ENRAM £-LLLa ^- Y« 

jjij ;.n ,k A^t ALE ^1 ila Jai u»l ~'~ (DC) H 1101 1100 jJiLnJ ^LlLJI jujU J^bl - Y^ 

. ^-Cte-1^3 ROM Sj^sli '£- A^e-ujj j<u OjL (Jji (jl (j-a (jJiTrTit «U RE) ?-LLla Jai ir>l *u 8156 £_ 

L&JJlCJ <J1jLjLijJI *-£*»» (jt (j^J JjJirel] ( FFj jj ^1 (DDJjj jjjo (JjjLlsJI j_JiIu 21 AjU-Ltl jj.^3- YY 

<re_pe-i^a 2jj < aaj I gie i ■■ ' aj Ju2 Cjju Y""l 

RAM 2j^=l J ( u*^o" ^jl£. ) j^w^U JA^.V ENRAM ^Lll» j^- YY 

. BjJlSJI j J Lsa a J ■ ^ <* I _ Y£ 

. AD7 ^1 ADO <>a ci^LlLJ! £_pU^ ^1 j^i^L LfJLiol jJ^ ^SLail ^ Lfc^l ^1 






Delay section & Display Section 

(80F9) H u'j-^ 1 crJ! (80EC) h <j1>^1 <> RAM s^li 4- Delay ^jJI j^fcJI ^Ij^j <jd>^ f^ 
I juk Copy 7c_lxlJ f«u-j-<-uj . o-jL 36 Ji mi j ROM Ij~=3\jJ\ 4- oj^ta tc-oLJjj <j^ *jj>. I jla j_p-ti!l ?c_<iLJjjj 

. RAM <^l ROM <> ^L^jJI 
^1 jIj-LaJI ^1 (0074)H jIj-LaJI ^ ROM 4. <L_b>^; ^ >_aj ,„q display L ^ J -»i\ ^LJ* UJ 
(80FE)H jIj-ulJI ^J[ (80FA)H j1j_ulJI <>-* RAM Sj-^li 4. j-aljll ,* j^l.^3 ^j_^ (00A4)H 
1 jl_> jl_ui RAM Sj-^jI i (jJI ROM 2j-£=ili (><5 L^j^cJ (.iij-u, (^Jlj (mode ) £j <^»tl cj>LaL«^ <jj>iejJ 

Ji^V ,i>^Vl ^pLUI J^j cyl^-V Reset ^-Lia* ^ - ^ 

Power on SjjiiJI jjLx^a J^j - Y 

ROM s^l jJI 4. ^Li^=xJI jt i^umJ ^V ENROM ^Lll» ^ - V 

ROM 3^1 JJI ^1 ( Jj-^yi ) ^Li^=xJL dU ^oJ ^V WEN ^Ll** ^ - £ 

^ROMij^ljJ^CA- ^ JjJl^JI ) ^Lill ^oL^I uj>*j1 s^Li*H ciUI^VI ^ j^iu.1 - 

^jJUl jIj-ulJI jiilJU ^LJLJI ^pL^ ,U, ,\> ) . (00A4)H jIj-LaJI ^1 (0074)H jIj-ulJI 

3j a i"i 1 1 (jr _ Lc djl_Jl_j_iJI TtjjLiLa 1 1^ j 1 r> I j A_LE y-l "ft a JaJi—tJsl **_J I (jj^ /t-al_j^_ijl <— 1 \j a i*ii (jjij_^><j 

. (WR ^Lii^ Ja^al fu jI>LaJI t jla 4. L^bl^= ^^ikil ( CODE ) 









IJUaLLauLujji&JI 



ADDRESS 


MNEMONIC 


CODE 


COMMENTS 


007* 


JMP 


C3 




"Ori inslruitlsn I nk? programs 1 And 2, 


0O7S 
007B 


:Jm:. v 


EC 

BO 




11 replaces Lhft HLT at 0074 tn program 1. 


0077 


LMIO 


SA 




tijad MODE H and MOPE L Irs H-L raglaler pai 






FA 






0079 




m 






0O7A 
007B 


INP 


13 


r 


InpulpyflC 


007C 


X^l 


61 


~ 


Li-.iVlfsl." — i-nl tl ■ '.: 1:, .:• mk:i, il ^ ay. 


007D 




Ql 


G'-cr Do-tC h-=i jnalfacleri 


O07E 


MOVBA 






Save new port C In REQ B 


007F 


KRAI 


AD 




ri: l Ffjr 


MBO 


MOV CA 


4F 






0081 


MQVAL 


7D 




AO _ 1 For AL V AH 


0062 


F1RC 


OF 






-ir«,, 


ADCH 


9C 






00£i 


ANAC 






A0= 1 Fuf|ALAnf3P2]V(AHA[nSP1] 


noes 


CMA 


2F 




Com pieman I A 


OOflG 


AM 


E6 


- 


Mas* out aM bul AO 


0087 




On 




- 1 For DAVIALADISPimAHADISPa] 


oosa 


NOP 


00 






noBO 


MOVCA 


4F 




Save decimal point byla in REG C 


006A 


MOVAB 






Ssi ca flag for left digit to ba nutpui 


OOBB 


RRC 


OF 






ODBC 


MOV AM 


7E 




Felch 11 splay byi* 


OOBD 


JNC 


D2 




n DiS- a 2 irightr diort ta to be output go to HDIG 


0O6E 


PDIS 


94 




Do nut Iniefcnjtng* digits 


008F 




00 






0090 




OF 




Interchange Ifill and rtghl digits 


uOSl 


RRC 


OF 






D0B2 


RRC 


OF 






:.njy:-i 


RRC 








OOSi 




E6 




Mask out bils A4-A7 


009S 
0096 


OR I 


OF 
Ffi 




Merge In base address of ptllcrn laDle 






40 






0088 


MOV LA 


6F 




Store paltarn table address (low} in L REE 


O09B 


MVI N 


26 




Store ptttaro table add mas (high) in H REG 


«J3A 




CO 






does 


MOV AM 


7F 


i 


Fetch patlem to A RE<3 


0D9G 


ORAC 


B1 





Meifle in decimal point byta 


OOflD 


OLJTB 


82 


z 


Output pattern ta part B 


009F 


MOVAB 


76 




Fetch new part C to A 


OOAl 


OUTC 


D3 

83 


z 


Output new cod C to port c 


00A2 


J MP 


C4 


■ 


JLmp in deny 


00A3 


delay 


EC 






O0A4 




SO 







jl^l ^1 (0040)H jj\ji*l\ £y*(\- W Jjj^JI 4 oL^UJ! JLioV jjb 



I CiUls^VI ^JLitlu.1 " 



AttDRFSS 


D\5?.X J 


COQE 


Ccnr RflSAFlY 






HE* 


f53t 


3210 


0040 





so 


IMC 


0003 


0041 




F2 


1TT1 


0010 


«w 


2 


IB 


f'JO 




0043 


3 


60 


O^U 


ODQQ 


0044 


* 


32 


UOS1 


0010 




5 


24 


ex. ; o 


0100 


0048 


■ 


04 


OCQ0 


it'-;: 


0047 


1 


FO 


1T11 


oooo 


0048 


1 


DO 


ODDQ 


0000 


00*9 


1 




0Ct1 


0000 


004 A. 


A 


ID 


nan 




004B 


B 


06 


OfflO 




004C 


c 


ec 


1C0U 


V- CO 


HMD 


D 


42 


0-IO0 


0010 


0O4E 


£ 


Ut 


orac 


1100 


B04F 


F 


1C 


0CC1 


ttao 



(004F)H 



0-i.) jj^Ji 






^1 (0100) HjI^IaJI j> ROM 3j^=li ^Sl^s ^1 Jj^yL dll ^,,m! ^k.V A8 ^liill ^ - V 

(01FF)H 

^^lxlA fz-ujj *Clh.uj (01 1C)H (jljJjtJI 4- FF flj-a-iToJI (jjijjjellj i^LlsJLI <J1jI*.Ijj>.VI aJiielL-ul _ A 

oj^j RAM Sj^li 4_ (80EE) H jl^l <^l ROM z^,l jJI 4. j^jil (011C)H jl^l 

ROM 2j^=1jJI 4. JuLi^JI j-U JA^V WEN j-LlLo ^ - \ 

^^(OllQH o^IlS3^^j^^j(012D)H^|(010A)H ^ ^J 1 ^ 1 4- 

j<U 4_j3 4_jj^itXI (JIiLJLlJI i*j4 (j_a JjJirelJI <— > j I t~t 1, 1 ^jlj-LsJL diLJLijJI %_pLLa i U u r> I ) FF 4 fljML 

( ^IjLljJI 2*.Ij_SJ RJJ ?-lLL<3 i La * < '& I ^3 A_LE ?-lLL<5 i La » < '& I 
(00FF) H^l (0000) H(> ROM s^li ^U ^1 2^*1] JA^V A8 ^LlUI ^ - n 

j (1- > • ) Jj! j^>JI ] (0044) H^Jl (0060)H 6^L_l*]I ^^3 (0002) H ^1 (0000)H 

[ (A- > ♦ ) 

. j ■""* (_ 3 -<-ul J-caJI A I LaJb jj-U-ujJ2 L^V L?^ f*^J^ ' ** "*" - A 

2 3 L*J>A\ 4. <j>U1 Jjj^JI 4- ^L^L^JI JUo! o*_^ ^ jirtHJ ~oLl.11 ^UIj^V! ^ Jiiei^l - ) X 

ROM -j^=ii 4. z*\j2l\ j] ob^ll j-U JA^V ENROM j-LlLo ^ - U 

4_L»_<^u 1 jljj 2-°LJj_l!I jVj ^JLiJI 2-°LJ>fJ! ( RUN JuA2 ) J-^-irJ Ji^V Reset £-LHa ^> - \ 
4t,,„tl dli jUliVI cPJ^j >L^ jLa (00) _, ^laj, ,M,I DDA oLiLu jL^I ^ DA ( mode ) 

i_3j_<-u "_jjLl!lj Jj^l ((jIsjJlJI ) jL^LaVl BJlvjj "-jj-ifaJtJI 4_LaJii!l (JJJlj (00) ' £ Lt j g Laj l^jjji *-'j^^ 
4- I o^—i J 8 aj U-Ltl 4- ^JljJl^j (<u (J^jJ-JI I Jl-Aj 4__jJLj (-Ji uaj ^Jlj) ■>> (j— aj 4- ( '.' ^* *"'"' ) J-J-^ 1 -^ 

.^-olijJI ciiLSjV (jyi^V Reset ^-LlLo ^> - \ 1 
. ROM ij^=\ jJI 4. ^Li^xJI ( ^ , -,t ^V WEN ^LLLaj ENROM ^LlLc ^ - W 
(OlFF)^! (0100)^ ROM 2j^=li ^l^o ^1 J^ua^J^V A8 ^-Liiil ^ - U 






<-a uaUl ;Uj3 <>* Vjlj ) 10ms ojjJs ^-aj j-p-t3 ^.Utj,,^ RAM s^^ali 4- (80EE) jI^ulJI 4- 

( u i luJ\ Ljilill 

ROM 2j^=li 4- ciliLJI <> JljjI! <jI^= j-U JA-.V WEN ^-LiA* ^ - Y ♦ 

. 011C (jlj-utJI 4- U^3-=*^ fii fu 05 ^lSJI ji £y» jjiwM S-slim <_ iUIj^-VI ajjcTllJ - X) 

^1*.VA8 ^Hm ^ ^o ROM o^Ul ^jl*1 JLl-V ENROM ^Hm ^ - YY 

ciij_^ 5_ulUlj (jIjVl el (jUVI cpJ^-j j-* 1 -!^ (Run ) JL-tAnJ Jfl ,»V Reset ^-LLLa j_^ - YY 

10ms ojjfi j>oj 4- ljUhmj 
^olij-jJI ciiLSjV (j^V Reset ^-LlLo j_^ - Y I 

AL Mode a ^~;ti ol^i*JI u^s lLj 

ROM 4. ^Li^=JI jr ^uMJ ^V WEN ^tLLaj ENROM ^Ll** ^ - Yo 
jIj-LaJI 4. (12) ^tnllj (0128) jlj-utll 4- (FD) 6^3-J^U "oLllII cjUj-^VI ^ jljc^J - Yl 

. (012B) 
(0128) jl^i*JI 4- RAM 3j^=li 4. L^i^ ^ lJ^ (0128) ^1 4. ttjiai (FD) ^2JI - 

./VL (j^rtV III (jlj-LsJI 4_ < _ l i^ 3 4- ??- <3 H>^' ' " ." ^\?J 

DAL 4_j (80FD) jI^IaJI 4. RAM s^sli 4- Ui^J ^a^ (012B) jI^IaJI 4. 12 ^2JI - 

ROM 4. ^.Li^zxJI £_U JA^V WEN ^Lll* ^ - YV 

(jl>L*Jlj (0128) jI^IaJI 4. ij^iai ciLiLJI o*_^ <> jL^=bU ~oLl.1I ciUI>*VI ^ jii^l - YA 

(012B) 

ROM 2j^=li jri^L^ ^juti Jiutt ENROM ^Lll*^ - Y<\ 

^lAujj DAL c^L4- (12) j^Iaji-aj-^i ^oL^-JI J^^.irJ Ji^V Reset ^-LlLq ^-l^ - X* 

AL ( ^ ) 4.Ll,^ ^ JjU a_ul!lJ! (jl^laVl) o^J^ 1 3j ^i 4- ^>^J' 2Ua;tl 

^-oLijJI uiiLSjV (j^V Reset ^-LlLj ^ - X ) 









IJUaLLauLujji&JI 



AH Mode ^Vl <jl>^l a^> <K"^ 
^LJ^JI j-^y (0128) jjl>i*il ^FE UiSJ! jj^ 26 z^kiJI 4j 31 ^1 25 <> ^l^kiJI jj^ - YY 
4. (34) ; 4 jStl jjtv, ... 30 z^kiJl 4. . tfjl^lii ^ (012C) jl^l 4. (34) <jj^j AH U^ 4. 
AH ^ 4_ £*Ij>JI ji i££) ^ u iW,,, t JjVl jUloVI 2 j^j 4- ^>^*JI UaJmij DHA e^L 

Pattern JaUAl Jjji^ o^*^ 
(012C) jIj-ulJI 4. (56),(78) ^LSjVl o>^ 26 s^kJI 4. 31 z^kiJ! ^! 25 <> z^kiJ! j^ - YY 

(jLglaVl) (_Psj_)lII ZJljvj 4- Ajj-iTo.*JI ^t-irtlll ( C\~ ) Q lUgitl JjJl^ jiajl ) CuLJI <Ulb £y> gjiL^j 

AH j^ 4. ^IJ^JI ji c^ J^ ^^ J^> 4- (S'^j'" Ji^ 1 
DAHj DAL j MODEL ^j-*i]| <jj>^ J-ct Y_l s>iaiJ1 2_j r 1 ^1 Yo ^ ^Ij-LiJI jj_=E= - X i 

. Ajj-Jl<JI 4_La2_LJ1 (jjJu jLglaVl (jy^J^J (_yic 23 Sjia^JI 4- La=> (00) j fl tVi i u 30 Sjia^Jl 4- 

Pattern Table 



ROM 


LOCATION 


RAM 


INITIAL VALUE 


ADDRESS 


NAME 


ADDRESS 


FROM ROM 


0128 


MODE L 


SOFA 


FC 


0129 


MODE H 


80FB 


SO 


01 3A 


DDA 


80 FC 


00 


Q12B 


DAL 


SQFD 


00 


01 2C 


DAH 


80FE 


00 


01 2D 


ENKP 


BO.FF 


FF 



initial value ol Monitor Proa ram Parameters 



sjJlSJI JirV°ll 



Key Board jujIitlfc^J £mm A- V 

16 (j-a (jj -^"" <_yJlj MM 8000 ^Lki 4- j-^- *j_u<IjluJI j^pLiil <**jl > , -.r^j"'.' ^>S-L^ *>>J! I jla 4- 
^."u-^j Functional Keys cJuLkj ^pLi-a U^j ^^ L^f ^j^j (F) ^1 (0) <y> cjUiLJI JUoV ^-LlLs 
i^JJI r-Liiil a-3jjlL 7=_jjLUI i^^i! scan >nn J-*^ £-aLJj_JI I Jukj 2j-=1 JJI 4- ki*Jliil ^jLJjJ' J-^-*^ 









IJUaLLauLujji&JI 







L I 25 Dimple Switches 
[ Keyboard Slicker 
Lay the 5 rows of 5 dfmpJa switches, 
0om«d Lip ward, o-n tha PC board and 
tape with Vir Inch scotch tape a* 
shown on first rpw. 
Peel off the protective backing on the 
Keyboard sticker. Carefully align ar»d 
adhere the sticker to the dimple swit- 
ches and board. 



(YY-1. ) jLill 









IJUaLLauLujji&JI 



, ^LlJI <i_i 2_ i_^JJ Lr JU i i\ i^UJI J^jlJ lL^u ( Case ) a^r, ,„>UI ^LJI 2_ a^IJI ^ 




Scan Routine ^uJLi ^»U>JI Jj^l >- V ^ 

I j-&j 00D2 jlj_L«JI ^jJj 00A2 (jl>-L«JI 4- uj-^j Scan Routine ^_^U (.^-cj-a ^Ljjj - 1 

(RST 
yJI ( 00D4) jIj-ulJI ;§_ jj_J»o Key Found Routine £-LlUI ->L^jV cr-^ ^ L -l^ ~ ^ 

^ La » i a (<u ^JJI 7-Lliil J)jLJ&-m. i^JJIj (OOEl) 

(jlj-utJI ^Jl ( 00E2) jlj_L«JI 1- uj-S; Data Found Routine ^U>LJI ->L^j)? lt^j-* ^^j^ _^ 

ciULJ! j-pU^ jJU^, ^JJIj (00F0) 









IJUaLLauLujji&JI 



JjLji^? ^j^^?I jjjLU! «^«j>-j (jyic^ Reset ?-LLLa *_tis 

Power on SjJlSJI Ji-ij SjJlSJI jj-^a J-^j 

ROM Xjj^li c^^umJ ^V ENROM ^Lll* ^ 

ROM Bj^=l jJ ^l-^tl ^^^",1 ^ltV WEN ^Lii* ^ 

,>» ( n - \ » ) JjJl^JI ROM Zj-^li 4- 3 ^UijJI c^j-i^ S-sLn^JLi ^Ul>^ 



- \ 



(00FO) j'>^J' c^! (00A2) o\j2m1\ 



Q0A2 

COM 
MJAB 

OCAS 



JNZ 

XGHG 

DCRC 

MOVftQ 
MOVBA 



ru - 
B3 _. 

pa -| 



Q CNT ro 00 In E register 
Set FCNTIo2fin L reglslur 
HDI = 1 rsoi»terB = CIS 
mt= ch -! - k 

□ COL CNT .04 In D Wflilli 

F COL CNT = OS Kn H reaisli 

^npj! Jinrh C 



I Kay nol found; a»t up few next key. Increment 
Jdckt (FCWT) Decrement D COL CNTT <F COL GUI 

— "D 001 COT (FCCLCNT) i=nolJ»fQ 



|— I Dim-rrncrl D.'F CNTR 

DrF CNT "Of zaro n.o tWCH end 1«: F GOUO sr 



jrr .'.an n comp-Qi n 



Compare row <]riw> Ml lo Ml S. 



Jump 10 delay. Start r*e« pi 
Load h-l roister pan mm 









IJUaLLauLujji&JI 



.Ulijl g^lJ^Jl yb 





HH.sfcCltLC 


CODE 




JtDDHCH 




ooos 


RHC" 


OF 


^ Set CB Flag If ENKP is set 


O0D9 
OQDA 


JNC 

delay 


02 

EC 


~~ 1 Loop back to delay If ENKP not Set 


OQDB 




80 


J 


OODC 

OOOO 


WVIM 


36 
00 


~~| Clear ENKP to 00 


OCDE 


DCRC 


OD 


HD Decremem OIF CMT 


OCDF 
O0E0 


JZ 


CA 




Jump to F FNO it key was function kay 


FFND 


F1 




(WFCtfT wenttoOffi 


OOE1 




00 






dco 


LHLD 


2A 
FA 
SO 




Load HL register pair with MODE H and MODE L 


OODt 








0OE5 


MOV AM 


7E 




Move DDWDAUDAH to rag pair 


ooeb 

OOE7 


RLC 
RLC 


07 
07 




Shift right dial! to left digit position 


0OE8 


RLC 


07 






00 E9 


RLC 


07 






00 E A 


ANI 


E6 




Clear right digit 


00 EB 




FO 






00 EC 


ORA E 


B3 




Insert new digit In right digit position 




MOV MA 


?7 




Btora new byte In DDWDAUDAH 


OOEE 


JMP 


G3 




Jump to delay 


MEF 




EC 






QOFO 




BO 











•)cW 



ROM 4. ajLi^JI ^ jb>XI ^ JA^V WEN ^Lll* ^ - 1 
^4 0000 ^ jlj_i*JI 2_ tjjiai 1,2,3 5-alj+JI o*-^ <>» J^hU zjLidl ^UIj^ON ^ jtiei^l - V 

(00F0) ^| (0060) jl^l <>j (0002) 
(004) ^ ^jLuJI 4_ C\- > * ) JjJ^>JI daL^Vl JjJl^JI 2_ J-^tU ~oLl.1I ciUI^VI ^ Juklu,! - A 

(004F) ^1 
(01FF) jl^l^l (0100) <> ROM z^li ^1^ J^yj ^V A8 ^Liill ^ - <\ 
(012D) (jl>^l c^! (010A) jl^l ^ji*xi <> jiajnl "oLllII oUI^VI f JuklcJ - 1 < 
ROM 2j~=l i jl^^U JiuiV E ROM ^LiLs ^ - U 

*_a CjLjLlJI ( -Sj-ftj) 4 tj uaj ^_aLJ^_JI I J m mj j_aLJ^_JI ( j-iiij ) Jjt mi"! (jr ic^? Reset ?-LLla *_ us ~ ^ Y 
. A-jj-iTu-tJI 4_LaJii!l (jjJi-J (_>l3j-«JI ^yj Juvj (jyic 4_cxSJI 0J-& j j Iaj i "j (00) ■* q-A-SJl j DL)A Jaj-iia 

(01 )*■ 1 1 r-t'j (jlajjJI 5_<iLi (jyi^. cjIjLlJI jjtTi in jjjLU! ijvjj ^ys 1 t-LlHI iU< loI ~ ^ V 

4 Mil mi Cr ic (2) A^jJt j giaJj 4_iL>. jLcij-lU (1) (ftijJI rljj iii ^-pLUI 4_j>.y <j-a(2) r-Lli.ll iUi i^l - > 1 

( cryw ) (jisjjtJI 



iLi (jr^ £ 



a,! J^aJI JJ3U! i^y ^ (P)^! ( 3 ) t>° t^ 1 ^ 



. (jIsjjlJI 4_,iLi (jyic (FF) (jyic (Jj-uarti! (irH>° (F) y-Lla-U . U i . x I - ^ "\ 






o^hlJI ^iLi ^ (00) ^iLUi ^ J{j l^ ,,, ^j^t ij-* ji^Mj ^V Reset ^UiXi ^ - w 

RAM 4. DDA o_:L, 4. -oj^.^ 16 Zj_LiJI 4. JL^iLSJI ^ L^jL^I jw ^Jl (FF) ^ LajVl 

. ROM 4. o^uJj 
. 16 x^kiJi jj^d - u 
.Reset ^liiii j_ub ^^ «u <j? J^v - RST ^-Llui ^Ij ^! - \ ^ 
. ^ltV Reset ^Llls ^ - y ♦ 

. 3jJl2JI J.^i'^I - Y^ 

Function Keys Routine lJ^I%JI ^U* ^Lij.. J^u^J Y- <\- )* 
. J4A1U! ^^ ST,R,DA,AL,AH,GO,Xl,X2 lJ^%]1 ^U* ^ 4 ^LijJ! 

(jlj-LsJI 4 a-ilo^Jj 4_jJLc!l!I lJijUs^Uj (F FND) 4 AjtAjll ^.LiTuJV 4_i£.j_i!l ^_alj_JI ^sLisl rtCo-i-u til! J (J-aJtJj 

. jjLcaJi 3 £*lj>ji tyjj ^uji 

liUi juuj DAL,DAH <><» J^j 4. jI^LaJI ik^J^j L^l^ jjl>JU e^^I jJI ^^ 4. ( DDA ) 

( DA l^a) djLjLijJI 4-*-t-u3 4- x-ua^juui ^_aLJj_iJlj J^'^J ^jlj-LsJI -ilj>j_»-<-u 

DAL ,DAH <> J^ 2_ L^I>*l jj^il ci.LiLJI ojL Tji^tiill t jla R iiJi^JI ^-Li^ - Y 

. (jlajjtJI 4_ 1 iLi (jyic 4jJ3jjl! DDA 4- <— 1 "'-^ L ^ <>j-& {j^y^u (»j-2j r*j 

AH,AL,DA lJ^L%]1 ^U* - T 

( jLcuJI fjc jI^IaJI isili ) ^JLdl (jI^IaJI AH 
( ^jrj-*^! (jyic (jlj2»JI LhjL». ) (j^rtV ill (jlj-L«JI AL 

^lj! da 

GO 4 AjtAjll ^-LLLo _ £ 

DAH, DAL (j^u.-iTei,l (^jijjlII <j1j_l*J1 4- -sji^ta L^jljic (_yJI 4_cJl»i!I ^l ^^-i-fcill J-^jj 

1 ,^- 1 , ^.W 1 . 'j"^— 1 11 (j^j L^LajIaj <L2j_*_<5 tlili=L^jj J j 2H 1 ■■ 1 1 4- (* ' JLsdu-u^U X1,X.Z LvLLLa _ 

. MM-8000 *U^ 









IJUaLLauLujji&JI 



c»ui>>.yi 



Ji^uV i^jj-Vl ^pLiil £j-*?~j ct^ 1 ^ Reset ^-LlHI ^> 

BjJlSJI (JJLiIuj BjJlSJI jjuuaja J-t-aj 

ROM ^^oit ^V ENROM ^Lii* ^ 
ROM 4. ^Li^=xJL ^l, ,,, ,l ^V WEN ^Lll» ^ 



2_ 3 A^iUjtl _sLj>oLj (j^sLj-JI *.J^>J1j ( fljl kjtl JjJljv (jji^-iejJ c^LliU oUlj-j^'i 

jlj-uJI <>_*j Y- > ♦ ) Jjj^>JI (005F) < _ r Jc (0050) ^lj_uJI <j-* o^L-ulJI 4 4 ^LJjJI 

OY- \») <Jjjl>JI (00FF) &\***\<Jl (00F1) 



ADDKES5 


FUNCTION 


CODE 

BWUftg address 


QfeO 


FX2 


DO 


O0S1 




W 


0032 


Fft 


02 






01 


0054 


FX1 


00 


0055 




DO 




RtA 


ET 


0057 




B0 


ma 


Rao 


00 


0069 




01 


O06A 


FAU 


ES 


0068 




m 


O06C 


F5T 


DQ 


OCBO 




80 


005E 


FAN 


E9 


OOSf 




80 



(H-1. ) Jj^Jl 



ADDRESS 


MHQHONIG 


CODE 


coyycHTS 


Q0M 


MOV AE 


7B 




Moire FONT SO A. Multiply by 2 10 oel kw WdW brie 






07 






00F3 


MOV LA 


af 






00F4 


MYfH 


as 




5*1 rtlg.li order byte of f auction tBbla address (Q0| to H 


OOFS 


MOV EM 


SE 




Moua function routine atoning agdttpt* 


OOFT 


INXHL 


a 




Injm Function table to &£ r»BP»tsr pair 






ss 






0OF9 
OOFA 


LHLD 


*D 




Move (DAH and DAL} la H-L register pair 


. ODFB 




so 






»RC 


MVIA 


3E 




Mere (Lddresa of DAH (PE) to A real&tar 


OOFE 


KCr+G 


Eb 




Move function rnurlnn iddnttfn H-L Peg pair 






ES 


Z] Mare H-L 10 PC; Jump lo function routine 








3 Mo™ DAH and DAL to H L reo p«r 

Zl Jump to eddneM specified- bj dah and dal 




PC-M. 


EQ 






EB 


Zl Mora [DAH arid DAL} back to H4. from B-E 






7E 


Z] Usd A with byle to b» mad per H-L 




STA 


32 


""I Store byte to be read: in Boa to be displayed 


OlOB 




BQ 


0107 


JMP 


C3 
El 
00 


1 Jump lo FHA to complete rwri function 


0108 




J 





, ) J JJ9 JI 






(OIFF)^I (0100) (jl^JI^ ROM ^l^* ^i J^yi ^V A8 ^-LiA*^ - 1 

or- >♦ Jjjl^i 4.^1:^1 ^j>^ju^i) (0109) ^i(0i00)^^i^i*ii 4.4^1^1 

. ROM 3j^=l j 4. ajI"^, II t> jujJLI *ja Jiu.V WEN ^Lll» ^ - A 

7 BjiaiJI 2_ «2>>U! ( jl^Vl ) ^1jJ_AJ1 o^ j> J2rt2lJ zjtidl ciUI^VI ^j^i^l - <\ 
(012D) jl^i*!! <^l (010A) jl^i*!! 2j^=li ^1^ 4.3 

Jiu.V A8 ^-LlUI £_j= - > • 

^1 (0000) jlj-L*!! 4. ^UjJLI ^Lij^ ^ o^ <> jirtHJ zjtidl ciU^VI ^jLiti^l - \ \ 
(00FF) ^l_oi*JI ^1 ( 0040) jl^Jl <> j ( 0002) jl^l 

ROM 2j^=li jUiV JA^V ENROM ^Lll* ^ - U 

CHECKING MODES j_u^l ^^ 

AD CjLjLjJI \j ^j ~ al Jj_l1| fjuj •■■ g al jjall ( j jA" ) J_,: till JA ,„V T?PSPt ->-! Ha » ■ ;•> - ) X 

. 4j^ Mir 4 t-i(?'t (jj Jlj 00 (jlsjjtJI 4_<iLi (jyic j-^laj l-3jj-uj 

(_)i3j_*JI 4_ 1 il_ii (jyic 1 1 f^2j-JI o^j-c- t*-y 1— 3j-<-u (j^j-* 3 1 ?~1"^U <_LaJ> < a I _ ^ £ 

4 Lallll ^ i>ijiii mJ JJIj AL (j^rtV; II (jIj-LaJI .}_$_a 4- ^L-b^l' <j^l . AL r-LLLa ilaJt i^.l - \ 

00 4_iiLiTaJI (jyic j g Laj i_3jj-u (4_jjLl!l c Jlv^JI) ^ylft-JI (J^sjjlJI 2 Jljvj 4- 4jj_.ii*J1 

4_ 1 iLiJI (jyic j g Laj i_3j-<-u 22 j-& (JjLji ^1 ^jlj-LsJI CjjL (jz I — (j^J- 2 7-LLal.l i La » < a I _ \ "I 

4- AJ; Mittl 4 La2lll f. u iWi'<>\ (jyJLtJI (jljJ*ll jL^tal J>a 4- (j^l g-alJ^xIl - AH r-LLLa .Uiir.1 ~ ^ V 

(jIsjjlII 4_<iLi (jyic 33 (j^IL*!! (jlj-L*JI ojL jL^lal iCum <j^l — Cy^j^ 3 t-LlHI JaJi i^l _ ^ A 

Ajj M,r 4 U7i'\ mJ? ^ tiaj Vj DA diLiLJI Jsj-^s ^^Jt g^sLijJI J>>*j-<-u DA r-LLLo <Ut i^l - ^ ^ 

4_<iLA!l ^yic 1 1 jjl»JI jj^."j 

(jr ic j (S^Jtj ^y-Lc-tll 4j^_<iiAj| 4 La-S-lJI ^-tiajj AL Jlj-o (^1 g-aLJj-JI J»J-*J AL £-LLla lUt ir>l _ Y * 

22;LiLiJi 

-J <S^iJ m$j Mijtl 4jj_iTa.tJ| 4 La^lll ^ )>>"j AH Jij-o ^^Jl g-oLJj-iJI -Sj-*^ AH ?-LLLa lUt ir>l _ Y \ 

. 33 IAIA1\ ,Jc. 






RAM Zj^=! jJ! 4. s*ljJUI - (jj^*^ 
STORING- READING IN RAM 

( (^UJI jI^LaJI ) AH iyi 4. t-iLajJLl ^Lij^ j-*i=y AH ^lii* J*Jl^1 - \ 

DAH ^ 4 80 jjuJl c^y^i ^liiilj 8 ^Hill daJL^I - Y 

AL jjjo 4- ( 4_iiLiJI ) (—iL^jJll /*_«LJj_> *_tisjJ AL t-LlLo • La » i a I _ V 

. DAL 4. 00 Q^ieU ^ ^LlUI daJL^I - i 

(8000 jI^IaJI <> 2*1^211 j! ^.Ll=JI q^v u^ ) ^^^ 

cjLiLJI DA ^ 4_ <_j12jII ^Lij-i^y DA^-LlUI lLJl^I - ) 

PDA 4. 12 c^Luil 6j>i^ 2 ^-Hill ^ 1 ^-Liill iaJL^I - Y 

DALj DAH t> J^ 4. jj^II 8000 jl^Jl 4. (12) U^l p^U ST ^-iiill iaJL^I - r 

^l—UI jjlj i*il u' i$T ^ »-1jj DAL j DAH <j J ^ <j1j uJI j| ^j_j u. i-d li j «jj 

(8001) jj^j,,, 

j^_Lcj 01 C3 _JI jijiji DAL (j! , u^\t", ,„ AL ^j_o 4-j- a l-4>f" g— ^V j ^- v ?"L-^-° '^* iX * ~ ^ 

. 8001 (jljJLftJI 4- ^LiLj^H ( jjjJ»o *>"m > 11 4_jjlj 2j_a ST ?-LliLa ^£. iUi tiaJI 

DA .^a 4-g-^l4>fn g-^s^ DA y-tl^a ikii.^1 - 

tpVl Jjjl>JI JU^»V 27,28 cil^kiJI j^s - 1 



ADDRESS 


DATA 


eooo 


12 


B0O1 


M 


Ky-:v: 


56 


8003 


78 


8004 


SA 


8005 


ec 


woe 


:>T 


8007 


Fg 


(U-1 


. ) JjJaJl 



08 jji DAL i_^sjjjtX\ (jljJuJI j? Jajv^f AL j^ 4- ?- a '-b^" f^y AL ^\iLa iU'->^\ - V 
^1 zjjjJ) ^1 ) (8000) ; « jStb DAL ^1 DAH IijmII Yo ^1 YY ^ ol^kiJI ^= - A 

(8000) o\^\ 

JLiLAJ! ^ 12 2uuuai\ jl^IiV DA ^ 4. 2-^j-JI j-^j^-j 12 SuaSJI ^ ^jI^j (8000) 

jl^Ijj DALj DAH 4. jI^LaJI jbj^j 









^LJguLJjj&j 



Jjju>JI 4- S-s^jil <— iLjLjJI (Jj3->o a 



s (j_<a jS ■>•**<**< t V £ 2 j La ~- 1 1 Jj^=> ~ } * 

ROM ij^=\ jJI 4_ -^Ij^JIj oiF^ 1 



ROM 4_ ^Li^=xJL, ^^oJ ^V WEN ^-Lll* ^ 
ojL Jjl (jl^ic I jla) (012E) (jl^L DAH,DAL ,U,,M Yo ^lYY ^ z^kiJl j^ 

(<_jLJ3j_LI ^-aLJjJ - 
DA ?-LLL<5 i La » < a I 



\Y 






<j1j_L*J1 


ciULJI 


012E 


11 


012F 


22 


013O 


33 



ROM 4_ ^Li^=JI ^_a JA^,V WNE ^Llm ^ 



(012E) <jl>^L> DAH,DAL, 
39 s^LaJJ! 4_ Jjj^l 4. ojiai ciULJI (^^jJ^ o 



YY<Yo ^s^la-kjl jj^= - n 

(j_a (j^seHIL] Y £ 2 j La ~- ? I Jj^=> ~ ^ V 
GO LLiIajJI T-Lliil (_yiirt2 

(8000) _,( j 1^1 )DAH,DALJ^aJ Yo ^1 YY z^kiJl j^ - U 

DA Nj«*-S ^aLJjgJI a-tis^J DA y-llflja JaJLtial - ^ *\ 

. JjJu>JI 4_ ^jjdl ^HLJi o£^ YV i YA X^LaiKJi j^ - Y« 



<j1_$_L*J1 


2j ^J| 


8000 


C3 


8001 


00 


8002 


80 



8000 o\ji*il Jaj. 



i JJS JMP8000 JjLcoJI Jjj^>JI 4. ^UJboJI aU^^U 









IJUaLLauLujji&JI 



8QQQ-,DAH,DAL,Ui l ^ gra YY<Yo z^k^JI j^^^ - Y^ 

45 ajlaiJI 2_ CjLjLjJI (JJJ-=»o i*L3 ,j-a ,3-Arcjl! Xi ajlaiJI j^=3 - YY 
(8000) jDAL,DAH jl^JLeJ^JJ YY.YO e^laiJI j^s - YY 
■ GO T-Llla itai lis I (00) 4_.iL.iiJI _r-C- j <j^23 AL J> .j- a ^r _U-*J g-^^^h^ 4 t-irtitl all- J--. _ Yl 
w_aLJjj . jlj-a T _ „ iL jj -^-iT Lm L? 4J I j (8000) jIjJaJI I§_ J___ll 4-»J_- (-JI ^^-i-fclJI JTTim m 

. Jaju Juu aJ <_iL3j_J 

. <_iLijJLI ^_aljjj (J-ia-iTuj B^LcV RST 7-LLLa iUi l_I _ Yo 

4_uj_a aIj__Tu-L ( 8001 ) Zj_=a|j-I ^jlsta «_o (8000) 3j_=1 jjl (jlj-C ^jlsta *-*»■ ' , ' J -a U 

. 3j__L_,l j_— , 4_j_L*JI 



<j1_$_*JI 


^l:lji 


8000 
8001 


17 
32 



. ( 8001) jI^IaJI ^ji«j ( 8000) jl^utJ! ^^^ ^^] o- \* ) Jjj-^1 j^I ^j-. 



Ljlj^l 


I jjt\j**±* 


Sji__t 


3002 


LXI HL 


21 


8003 




00 


8004 




SO 


W05 


MOV AM 


7E 


BO06 


INK HL 


23 


aw7 


ADOM 


as 


aooa 


LXI HL 


21 


B0Q9 




FC 


SOOA 




SO 


BOOB 


MOV MA 


77 


eoQc 


MV1 A 


m 


aooD 




00 


BME 


ADC A 


flF 


soof 


IHXHL 


23 


aoio 


MOV MA 


77 


8011 


J MP 


ca 


8012 


SET DA 


ES 


9013 




SO 



3 Move N1 to A register 

~l Incremenl HL to address of N3 

n Ni + N2{LSB}-+Areciater 

™" Load HL register urith address o1 DC 



Generate MSB; G+C + CY-»A 
Increment "to address ol DAL 
SWre MSB to DAL 
Return to monitor al SET DA !SDE5J 






Ji^V (jj^Vl ^pLUIj (j^V Reset ^-LlLo ^ - ) 

BjJlSJI (JJuIuj BjJlSJI jJllj3jQ (_Lvaj _ Y 

( LiLUI ) <_i_3jJll ^-aLJjj J^i__u ?_uJ J___.V Reset ^-LlLo -___> - V 

ALL ^l__La _L_J___>I _ £ 

DAH_!_80 (^j^J-UO ^-LLLaj 8 £L^___i___,1 - o 

AL £-l__La J__i___> I _ "I 

DAL _|. 02 p^^ 2 ^i-uLa j ^Li-La JaJLLal - V 

DA jijjs _i_ ^-aL-j-JI £-^j- DA 7-Lll<3 J__i___l - A 

DAA -L 21 0^^-! 1 ^LL-JLIj 2 ^Ll-JLI ckJu-.l - <\ 

8002 jI^IaJI 4. DAA jj>jJU (21) _^_j__J1 _^>---J ST £____« ___j___>l - 1 ♦ 

. (>o- >♦) Jjji_^l _|_ -^LijaJl a_i_b^j>fl__J9.10 x^L-i-JI jj--.. - n 

( 8002 ( jl > L*_J .j^jlLJ 7 ^Jl 4 z^ki-JI J> --= - 1 Y 

( 8002 J (jljJLsJI ___j 4_ij_jt<3 21 4_cj__!I _j I (jj-la-li! R ^L__La J_____3 1 _ \ X 

(so- w) Jjji_^l_|_c_.l_ 1 L h Jliu_b ( > j__*2_J 13 x^ki-Jl j^f-a - u 

(8001) o'>-*Jb ( 8000) al^Ld! 4. 14*-,^ __.^LU I^Laj^l _jj>ih_ 

( 8000) jI^IaJL DAL 3 DAH __.^__J 7 3^___kJI _J! 4 3^___kJI <> j^ - 1 

DA iJLu__ 4- g-*^>^l ^yDA^l__Lj___j_-_>l - Y 

PDA 4. (17) py^-J 7 ^-i-uUI ^ 1 ^Ll-JLI ■_■_■__,! - V 

8000 0I3L-II 4. (17) ^_ul!I (^jj-*^ ST C 1 ^ '-k^* 1 ~ £ 

DAA_!_(32) ( _ ) j3J__J2 ^-LlLo^S ^l__La___j___>l - 

(8001)jl > L_JI_!_.(32) ^jl-JI pj>--! ST ^Li-JLI -_-jl_-I - 1 

7e_«lJ^_JI -V_rt>," 

^^J DALLLJAL <>* J^^jIj-ulJI jL^ ( 8001) ,^Ldl4_32 ^juJI (^y^J j^u - 1 

. ^-<^>JI 7c_aLJjj 4- 4_*-Jl*j <Jj^ u'j-" 1 >*i ( 8002) 

. 3jJl2JI Ji^'^I - Y 









iuiLLsuL-u^JI 










J fuSk ( 


C^Lh-Aju 


ijL-C 4_!U- ^ 


\ (_£JlJ1 <s.l^Vi ^jl^ua a La? (\) 4_a}Lc J-jis^J tiiJJj cP'^' ^l1"l!I 1 jui JLv=jI 
. tiUju 4_»^L>J1 4_jL>J1 I§_ ( x ) 4_a}Ll «_Js .j^U"!! 4 q ^ 1, 1 4_JbLJ2 




i>Ju>-$JI O-LSjI J.& 


j-^aLlsJI 


I ,(<£-, 


LSV* 


V 


>^ 










. Jj-jJSjJI ^atcJOJIj Oi-j> <r>\\ Lj-L=jLa? I§_ j_^a l_L*J 1 ( m^j.3 _ S 
■ <— )LL-l1I Jjl JlJS. -J JlJcTq-uI - V 



-ijjJLI BjLtiLi-L^ vd;^ 1 - iL) y (Jfch^U <J^ J^- 3*1 ^H>*- J* "^ ^^^' e^L= I Jl t ^AuLduil 









liUcLLduLJj>&JI 








/ / 


•• fcuUi 








X : Y 


: \ : iIjL>JLl *\> t_JLLaJ1 <lj 


. lLL2JJI fj-*^o jrU /A' J->L«J La ^.iVl JLsJI : 4_<a}L*J1 


fC—t-j-SHJ 1 <^>*j-i 


i^jjdl 


<JUl2li1\ -Sj-b 




0' 
^0 


. «-x»a^l!l <— iljt^ Jlsu <— iLc-JLCl!! lui-u _ Y 




i ♦ • 


£$*»dl 



^U^^La 
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l-Basic electronics 
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: IujjjJI £?lj4l 



ub^bm 






IJUcLLa uLJjjUJj 



A 



£j A>4l 



<\ 
<\ 

\Y 
\Y 



W 
\<\ 

Y< 
YY 
Y£ 
Yl 
Y^ 



objuji,! : A_uoLuJI eJuxjJI 

2 i ) Al l i ~ > I - »■ 11^ , ,-. t 1 — 

4_LJ.ljJI (— iLjujlI,! (QjMli?" \ ~ }~ }~ "I 

(j£j SjiaJiJa <— i JulLo Y~ ^ _ "I 

JLlu.Lu.VI Z^IjJI >- Y- \- 1 

LlUaJI S^IjJI Y- Y- > - 1 

P^LiUlj ^L^L2JI r- Y- )- 1 

jLu-Luttis^un- r- >- "i 

<juaJi s^sijji y- r- >- i 
pSLuiij ^L^L2Ji r- r- \- i 

ttttilj ^ujJLI i^ll Ju^a y- 1 

cjjI^IaVI ^JlaIII c_j ju JJLI \ - Y- 1 

5 ^j-a 5 ^.^ J !jl 5 JUaJI S^Ij !l T- Y- 1 

SjujJU i^jJll jJ^o ^ ^LlIJIj c^L^LiJI \- X- Y- 1 

iiiiii i^ii jj^c ^ ^iiuij ^u.LiJi y- r- y- i 

JL^}UJ1 - 

f\ J J flj 4_ L l.t.U I ~~ 

9-\ ^Vl (<wj2j priLcJ - 

«_>jjJLl cjUJl*j - 



1 



•3 
"b< 



ub^bm 






IJUcLLa uLJjjUJj 









ub^bm 






IJUcLLa uLJjjUJj 



A 



-u>i-4l 



r<\ 


pL^VI JjjutU gjUttl Zj^IjJI >- \- >- 


V 




r^ 


j*SLliJ!j ^L^L2JI Y- \- \- 


V 




n 


-i-spJI JjJ^ Y- \- 


V 




£Y 


jjpiijjjLfciitiUjJis^sijjn- y- >- 


V 




IV 


^LlUlj ^L^L2JI Y- Y- \- 


V 




££ 


( J^julUI iJljl )< rtA^itl Y- 


V 




££ 


plcujl aJjlaJII 4^jXI <-a m<^-> ciiL^L-ui ) - Y- 


V 




n 


<JUaJI 2^51 jJ! Y- Y- 


V 




n 


pSLliJlj ^L^L2JI >- Y- Y- 


V 




£V 


^}UJ1 - 




£A 


^1 J J S3 4_Ln.u 1 ~~ 




£<\ 


Jul>l. <JL^ ^[2+J^ ~ 




or 


f\ J J S3 ^il_4J ~~ 




01 


^jaJlJ cjUJxS - 


1 


ov 


DC tiJjj*^ 2_ ^^-i^eiJIj SC Jv jjIxjjjIUI : iJLaljJI S 


J^ll 


4 


OA 


4_<5JlL<3 _ 


1 

-> 


0^ 


2.:*«,-,l~lL.. 


1 o - 


1 


~\\ 


sicr «j tf-^ti. wj^-j, ,,.ii i ^jti \- 


A 






3 
"b 


~\) 


(_)^3ljJ»JI (jy^t-La _ (J-«-*-!l 4-2jj_L3 ^ _ \ - 


A 


1Y 


(J-Ll^a^Hi! JjTLl-UJ-jliLlI (Jj^J>iJ Jjj-b Y _ ^ ~~ 


A 




1Y 


f hiil 1 j^Tn-uj-jliLjl (Jj^j>iJ (jSj-k ^ ~ ^ ~ 


A 




1Y 


4_lUa1I JI^-iAVIj ciULull XjUl^l i- >- 


A 




10 


^Lalj-Lal JljJlj>iJJ jLK j^Tli-uj-j qJ 1 ^j^ "*•*'* Y - 


A 




1A 


j-ftTn-u-a jLp 'J- 1 '^ ^- Ji^i-i-uj-jliijl Y _ 


A 




1<\ 


^LiUlj ^L^L2JI )- X- 


A 




V\ 


(O^SLgelltj -S-Spil jLjUJI j-s'j-S £- SCR jjIL-uj-j HI 1 £- 


A 




VY 


-i-Sp^s jJu^t/a ^a jjH<-ujjLiil! 4_dL«-*JI 2j^I jJI ^ _ i _ 


A 




VT 


cjU>|-ir,,„VljcjU«Lnll Y- i- 


A 




VI 


jLjj <-fJj^ta ^J-"-" ^r (ft^JLStjJI 0~ 


A 




VV 


<jvj^3 < rti^t m (C^ajtllU 4_JUaJ1 fij^l jJI \~ 0- 


A 




VA 


CiL>.|-r l ,,,VljCiU,LL2JI >- >- o- 


A 





ub^bm 






IJUcLLa uLJjjUJj 



fecial I 




A< 
A> 
AY 
AV 
A£ 
Ao 
AA 
A^ 
V 
<U 
<\Y 
<\T 
<\£ 
^o 
<W 

*•• 
\*\ 

\<x 
w 

\*o 

\»A 

\*\ 

u< 

m 
nv 

in 

\YY 
\Yi 



ciLxLHLu.Vlj ^L^LUI 1- Y- o- A 
^}UJ1 - 

* t\ im" 4Ju_i_u 1 — 

Ct-O-^ cr^ 1 ( i-!. 1 ^ 1 " ~ 
f.\^\ (ft-u^TJ priLcJ - 

jjpil jLjUI ^Ijj 4- cdL^IJI Y- <\ 



^ i i /■*" 4Ju_i_u 1 — 

CrO-^ Cr^ 1 t i-l.'k" ~ 
f.\^\ (ft-uZlJ priLcJ - 

( jJJjjm^Bj^^—i^ui ) (3-$J3-i ^L*^ f^UaJ ^-x»>u : 2j_iiL*JI SJi^jJI 



MM- ^Us^i ^jj^i^Ji ,UUUl i - 
^nai sj^'vij ^l,^=xJli ^ - ^ - 

(JSLJ (_ il-Lu-aj ^-pLLa ^_u^>j Y _ 

SjJLdJI ^-LLLaj J^-^-I' (ciaJijO | *_j^>o \ ~ Y _ 



I 



•3 
"b< 



ub^bm 






IJUcLLa uLJjjUJj 



m RAM oh^ntlj -^ij^Ji s^li l_l^_ 



A 



-u>i-4l 



\T£ 


CuJajll o- > 






^ro 


EEPROM ^2°, u\j2l\ s^li ^^>J i- \ 






^T0 


2816EEPROM^IjJIl^<o- v i 






u< 


8085 pi mi ^^ v- i 






u< 


8085^1^ cy ^yi c-4%hJIj c^-ji^J' cj^yi \ - v- i 




1 


UY 


i-jISjII ^oLJ>> Y- V- 1 




4 


ur 


MM-^^Sj^ijJi^U^r- v- i 




•3 


^OY 


j^jjLHI i*._^J i *_u^>o A - \ 




1 

"b 


)0i 


^L^jLJI ^-ia^iJI *\ _ \ 




\0i 


pr ( nil J^-aLJjJ (Jja^iJ ^ _ \ ^ 




^ov 


L-kjLLijJI j>cjjLL<3 ^-aLJjj (Jja^o Y _ *\ _ \ * 




nv 


Sh^~ 




HL 


et.sVI (<uj2j fr^LcJ _ 




m 







